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The Perils of Prosperity 


EORGE WASHINGTON in his 
Thanksgiving proclamation of 
1797, with remarkable foresight recom- 
mended the people to beseech the kind 
Author of their blessings graciously to 
preserve them from the arrogance of 
prosperity and from hazarding the ad- 
vantages they enjoyed by delusive pur- 
suits. 


Calvin Coolidge, in a recent address 
said: ““We have demonstrated that we 
were able to meet adversity and over- 
come it. The test that now confronts 
the nation is prosperity. There is 
nothing more likely to reveal the soul of 
a people. History is littered with stories 
of nations destroyed by their own 
wealth.” 


In what way does prosperity under- 
mine the morale and lower the stamina 
of a people? 


It would appear that a people who 
were well clothed and housed and 
nourished, who had an abundance of 
time for self-culture and the finer things 
of life, would have the inside track in 
the race for the survival of the fittest. 


Of course, a nation reared and 
trained for conquest and urged to it by 
avarice and a desire for a place in the 
sun, would find an easy victim in a 
people who had devoted themselves to 
the arts of peace and to the enjoyment 
of the fruits of their industry. 


But this is the advantage that the 
armed thug has over the peaceful citi- 
zen. | doubt if that is what these two 
Presidents had in mind one hundred 
and thirty years apart 


Wealth will never be equally dis- 
tributed, and it ought not to be. He 
who serves best, in the largest way, and 
produces most is entitled to the largest 
return. 


The officers’ table will always be 
better furnished than the privates’ 
mess. 

There will always be few generals 
and a host of privates. The most the 
private can ask is a good living for the 
rank and file and a fair chance at the 
generalship. 


Most possessors of great wealth and 
leaders of industry lead circumspect 
lives, maintain cultured homes and 
raise respectable families. 

I wonder if the Father of his Country 
foresaw the arrogance with which some 
of the products of our prosperity are 
flaunting their wealth in utter disregard 
of morality, the conventions, the courts, 
the law, peace and dignity of the com- 
monwealth and the demoralization of 


the anesthetization of the exploited, 


employed by the pos- 
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sessors of privilege 
and power. 
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Propeller Pumps 


Proposed for 


Condenser Service 


By RussE_t K. ANNIS 


Pump Division, Fairbanks, Morse & Company 





HARACTERISTICS of the pro- 

peller- or screw-type pump and of 

the centrifugal pump are compared, and 

suggestions are made for applying the 
former to condenser service. 





N EDITORIAL in a recent issue of Power sug- 
gested that the propeller pump, now in general use 
in irrigation and drainage districts, might be a 
suitable piece of equipment to pump circulating water 
through the condensers of large modern power plants. 
There are many arguments in favor of the use of the 
propeller pump in connection with condensers. 
The best-known use of the propeller pump is in drain- 
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Fig. 2—Looking into the discharge end of a screw pump 
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Fig. 3—Two screw pumps in New Orleans drainage 
pumping station 


“screw” pump, and its outstanding advantage is its 
ability to pump efficiently large volumes of water against 
low heads. There are power plants being built today 
whose capacity is large enough to warrant the use of 
screw pumps for condenser circulation water, and the 
screw pump has been developed to such a degree as to 
indicate the practicability and economy of this applica- 
tion. 

The largest installations of screw pumps in the world 
are in the City of New Orleans, where severe tropical 
storms falling over the entire area of the city are suc- 
cessfully pumped into Lake Pontchartrain, which empties 
into the Gulf. These pumps were designed by A. B. 
Wood, of the New Orleans Sewerage and Water Board, 
and the first units were installed there in 1913. Today 
there are eleven pumps in the City of New Orleans, 
and they have served the city with credit to themselves 
and to their designer. The recent high-water level in 
the Mississippi Valley put a strain on the drainage sys- 
tem of New Orleans never before reached nor expected, 
and these pumps successfully withstood the demands 
placed on them. 

Each 12-ft. pump has a capacity of 600 to 800 cu.ft. 
of water per second against heads varying from nothing 
to twelve feet. The suction and discharge openings are 
twelve feet in diameter, and an idea of the size of these 
units is shown in Fig. 3. 


SMALL Pumps LosE SUPERIORITY 


In the smaller sizes the screw pump begins to lose its 
superiority over the centrifugal. Yet units as small as 
30 in. in diameter are in successful operation delivering 
in the neighborhood of 20 cu.ft. of water per second. 
Models as small as 12 in. in diameter have been built 
and operated on the test floor, but it is doubtful whether 
this size will ever be used commercially. There is some 
possibility that the 24-in. size might be a commercial 
success. 

It is possible to conceive of such a pump, direct con- 
nected to a motor running at 900 or 1,200 r.p.m. with 
an efficiency of 70 to 80 per cent and operating against 
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These 
They are given 
for the purpose of showing the range within which a 
screw pump might be applied. Larger sizes would have 
even a wider range of application. 


feet or even lower. 
ficures, of course, are purely conjectural. 


heads as low as six to ten 


[t is difficult to predict in any but a general way just 
what range would be practicable, to tl 
variation in requirements f of different 

ad and methods 

Screw pulps also cover a wi 
that is why there 





owing ie wide 


- . + : < 
Or condensers 


types and sizes and local conditions of he 


of cooling. le range, and 


IL 


: 1 . eae 
1S to believe there 


reason 
plants in which they could be used to advantage. 

Submergence is not at all a necessity for proper oper- 
On the contrary, 


ation. with the usual arrangement in 


drainage work the pump is placed on top of a levee, 
and in this location every internal part of the pump, 
including the discharge, is under a partial vacuum. The 


writer has seen a vacuum gage reading 28 in. in the top 


of the casing of the 12-ft. pumps in New Orleans with 

the pumps in operation. 
ARRANGEMENT OF PumpP Parts 

The suction pipe, the pump shell and the discharge 

pipe are arranged in such a way as to form a continuous- 

flow passageway with easy bends, as shown in Fig. 5. 

The pump is primed through a priming connection in 

the highest point of the casing, and a rotary or recip- 


rocating vacuum pump extracts the air, causing the pump 
to filled through the main suction and discharge 
pipes, which are submerged in their respective basins 
in order to seal against any influx of air, either when 
priming or when running. This arrangement forms a 
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Fig. 4—Relative size of a screw and a 
centrifugal pu lesigned for the 
7 7 
une capacity and head 
siphon, and when the power is shut off the water would 
flow backward into the suction basin were it not pre- 


vented from doing so by breaking the vacuum through a 
s ~ 4 es ° ¥ 1 
vent provided for the purpose. It is customary to break 


the vacuum before shutting off the power; and in start- 
ing up, the pump is primed after itt is brought up to 
speed. This is the empty-start method and is preferred 


where synchronous motors are used because the starting 
the ty pump is very low. 

Phe vacuum method of priming, and the location of 
i that the lowest internal part 


; ere 
forque required To! eli} 
1 





such a way 





POW 


accounts 


and 


Kk 























is safely above the water level of the 
for the absence of foot 
valves. This is made possible by the. s1 
body diameter of the pump. 


discharge basin, 
valves, valves 
nall 


\n equivalent centrifugal 


check 


gate 


pump would have a large sweeping volute surrounding 

the impeller; and the impeller itself Lb 

larger than the rotor of a pump. 
| | 


woul e much 


screw The centrifugal 
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placed on the same foundation as the screw pump would 
extend so much higher at the top that a vacuum would 


be formed, which would cause cavitation. A e MNparison 


between a centrifugal and a screw pump is shown in 
Fig. 4. 
the screw pump for low-head service has many 


advantages. From the viewpoint of hydraulic design 
The 
straight line flow through the pipe connections and the 
pump casing, the comparatively high speed, the steep 
characteristic curve, which indicates little change in 
capacity over a wide range of head, and the flat. effi 
ciency curve, are commendable features. 

Perhaps the statement that the speed is high is mis 
leading. 


alone there are several marked points in its favor. 


This is true only by comparison with an equiv 














the speed 


alent centrifugal pump. In fact the speeds at which 
screw pulps operate are sometimes not even as hich 
as might be desired, but they are higher than for centrii 
ugals for the same class of service. The possibilities 
of even higher speeds have not been exhausted. Th 
12-ft. pumps in New Orleans operate at only 83 r.p.m., 
but if it were possible to design a centrifugal pump to 
handle half a millon gallons per minute against the same 


would probably be less than half t 
pump. Smaller 


o accommodate oil-engine speeds. 


ow heads, hat 
the 


257 r.p.m. t 


of screw screw pumps operate at 


it 


might 
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he possible to design a 24-in. or a 36-in. screw pump 
to operate at commercial 60-cycle motor speeds, and 
deliver condenser cooling water against low heads with 
good efficiency. 

‘The test curves of a screw pump reveal its unusual 
performance. Fig. 6 shows the conventional curves of 
a centrifugal pump, while Fig. 7 shows the curves of a 
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Fig. 6—Characteristic curves of a 36-in. double-suction 

224-r.p.m. centrifugal pump with a Francis runner 
screw pump. The head curve or “characteristic” of 
the screw pump is much steeper than for a centrifugal 
pump. This is not due to the method of plotting the 
curves, nor to the conditions under which they were 
tested. It is an inherent quality of the screw pump, and 
it has a shut-off head more than double the most efficient 
working head. 

At all points the horsepower curve of the screw pump 
has a downward slope. The downward slope at the 
extreme right end is of marked importance, because it 
indicates that a saving in power results when operating 
against reduced heads. Some centrifugal pumps do this 
to a certain extent, but not so definitely as the screw 
pump curve shown here. 

The realm of the screw pump is defined by low heads 
and large capacities. Fig. 8 has been plotted to show 
this in comparison with a centrifugal. In Fig. 8 the 


centrifugal pump has been given every advantage, yet 
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Fig. 7—Characteristic curves of a 42-in. 360-r.p.m. 

screw pump 


the screw pump with the handicaps that have been 
imposed has come out the victor. 

Fig. 8 is unusual in that the values for heads are used 
as abscissas. This was done in order to make a direct 
comparison between the two pumps and to show this com- 
parison graphically. In order to illustr: e the simplicity 
of this representation, read the capacity at, say, eight- 
foot head on Fig. 6, which is 34,000 gal. per min. at an 
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efficiency of 54 per cent. Similarly, on Fig. 7, the capac- 
ity at eight-foot head is 36,600 gal. per min., and the 
efficiency is 69 per cent. By a roundabout way this shows 
that at eight feet, the efficiency of the centrifugal pump 
is 54 per cent, while that of the screw pumps is 69 per 
cent. With the aid of Fig. 8, however, the comparison 
is direct, and the two values for efficiency can be read 
without reference to capacity. 

In plotting these curves the handicaps that were im- 
posed on the screw pump should be explained. The first 
handicap is the selection of the sizes of pumps to be com- 
pared. The centrifugal has a 36-in. suction and discharge, 
while the screw pump has a 42-in. suction and discharge. 
At first thought the screw pump would appear to have 
been favored in size, but in reality it is the smaller of the 
two pumps. Its weight is 9,000 lb., while that of the 
36-in. centrifugal is 21,000 pounds. 

It will be noticed that the screw pump is running at 
more than 50 per cent greater speed. A centrifugal pump 
at 3600 r.p.m. would have been completely outclassed, and 
yet it would not have been unfair to have compared on 
that basis. This was another handicap imposed for the 














Gallons per Min.,Thousands 








8 10 12 14 
Total Head in Feet 


Fig. 8—Curves comparing the capacity and efficiency of 
the pumps, Figs. 6 and 7, at low heads 


purpose of these tests in order to bring 
efficiency of the screw pump at low heads. 


out the better 


The space requirements of the screw pump are stall 
and convenient. ‘The pump and its prime mover form 
a long narrow unit that stretches out in the direction 
of the suction and discharge canals or tunnels, and the 
unit is approximately the same width as the canals. The 
length gives the pump a good footing so that only a 
light foundation is required. The pump is compara- 
tively light in weight for the duty it performs. Large 
savings in erection costs, floor space and building costs 
result in such installation. 


Pump, PRIMARILY FoR DRAINIGE WorK 


The screw pump has been designed and developed 
primarily for drainage work. But it ought to be possible 
to apply the same technical features and operating char- 
acteristics that have made it desirable in drainage work, 
to any class of service where large volumes of water 
have to be purned against low heads. 
is in this cl 
designers h. 


Condenser work 
Every artistry of centrifugal pump 
i brought to bear upon this problem. 
They have tr. d large, low-speed pumps, pumps with 
Francis-type impellers, several small, high-speed pumps 
in parallel and multi-impeller pumps with several impel- 
lers on a single shaft and running in a common casing. 
Some stations submit to a compromise, using a fairly 
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large pump, operating at a comparatively low speed, and 
accept whatever efficiency can be obtained. The goal 
is to design for low first cost, reasonable space, speeds 
adaptable to standard drives and good efficiency. The 
screw pump will fulfill these requirements. 


SURFACE CONDENSER APPLICATIONS 


Fig. 9 shows a suggested arrangement in connection 
with a surface condenser. The pump proper, together 
with its motor, is placed above the intake canal and 
parallel to it, exactly the same as in drainage work. 
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Fig. 9—Suggested arrangement of a circulating-water 
screw pump on a surface condenser 


The discharge connection from the condenser 
straight downward into the outflow canal. 


can be 


All parts of this circulating system are under a par- 
tial vacuum, and this should not be confused with the 
high vacuum of the condenser. A priming connection 
leading to a low-vacuum priming pump is located in the 
top of the condenser, and this pump would have to be 
operated occasionally during operation if there should 
be any tendency to collect air at this point. In starting 
up, the power could be applied to the screw pump, 
then the vacuum priming pump could be started, which 
will eject water when the system is primed. The circu- 
lating system will then be in operation, and the main 
power units can be started. 

For some stations it might be more convenient to 
locate the condensers below the level of the water supply, 
and in this case the priming connection would be in the 
top of the pump rather than in the condenser. The oper- 
ation would be the same in either case. The only limita- 
tion with respect to the location of the condenser is that 
the tep point of the system must not be too high above 
the jevel of the water supply to allow for priming and 
operating with a vacuum. 

3}AROMETRIC CONDENSER APPLICATIONS 

Fig. 10 shows a suggested arrangement for a screw 
pump connected to a barometric condenser. 
lating pump for a barometric condenser 
required to operate against a head 
the system with water initially. W screw pump 
this would be possible, but perhaps 1 advisable. A 
screw pump that has a head high enough to fill the upper 
portions with water will hardly have a good operating 
efficiency at lower heads. 


The circu- 
is usually 
enough to fill 


Yet, this is the usual require- 
ment for a centrifugal pump when used for this purpose, 
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and the characteristic of the screw pump being steeper, 
might be even better suited to this dual service. Per- 
haps the best line-up would be to have the air pump, 
which is usually connected to the top of the condenser, 
do the priming; and the screw pump could be designed 
for the one service of circulating the cooling water. This 
would depend on the design of the condenser and the 
local requirements. Once in operation, the screw pump 
will be required to overcome the pipe friction, plus 
the impulse of the jet, plus the difference in elevation 
between the level of the water in the tail pipe and that 
in the supply pipe. It is quite possible that in the aver- 
age station this total head could be easily generated by 
a screw pump. 


RANGE OF APPLICATIONS 


It is difficult to define accurately the scope within 
which the screw pump could be applied to condenser 
work. In its present application the runner is made of 
rough cast steel to withstand the erosion of grit and 
the shocks of water-logged débris. Even under these 
conditions, efficiencies of over 80 per cent have been 
obtained. It 1s reasonable to expect even higher values 
with a runner of polished bronze, which would be more 
consistent with power-plant design. Then again, the 
requirements of capacity and head for different  sta- 
tions will not be uniform. At the present time the screw 
pump shows its advantages over the centrifugal at heads 
of fifteen feet and under, although higher heads are pos- 
sible at good efficiency. The head may often be too high 








Fig. 10— Suggested 

arrangement ofa 

screw pump ona bar- 
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or the capacity too small for a screw pump to operate 
economically. Any capacity over 10,000 g.p.m. would 
be worth considering. Above this value the capacity 
for which screw pumps can be designed at a low head 
is almost unlimited. 

Like many other developments 1n power plant design, 
the need for better and improved methods exists, and 
equipment of proved merit is known, waiting only for 
someone to take the first In this case nothing 
drastic is reqrtred, no groping for facts, merely the con- 
necting up to a given duty, equipment that has shown 
its ability to perform that duty. 


step. 
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Iotel Makes Good Showing 
in Production of Steam and Power 


By E. H. Fisu and F. V. HApLey 


Improvements in plant at Copley Plaza result in steam cost of 51 cents 


per thousand pounds and power cost under 2 cents per kilowatt-hour 


NOME. six vears ago the ( Plaza Hotel in 


*( ipley 


Boston found it imperative to reduce the cost of 
operation thout sacrificing its accepted standards 
( ervice \ study of the expense accounts showed 
that the cost of steam had risen with and somewhat 
beyond the advance in the cost of c and that 1t 
had become a serious factor in the advancing cost of 


operation, 


is first given to the better 


Consideration \ US¢ , 
Phe stoke L be installed when the hotel was first 
built and had become nearly obsolete. New stokers were 
considered in comparison with oil burning Suffice tf 
© say that t superintendent became convineed that a 


decided improvement could be made over the ol burning 


otfered, 


( lupment Mmuprovement nugen 
be made more rapidly than advance in stokers. 
\s modern hotels ¢&o., this one is sn il] 1 ha ACCOM 


mod for about ZOO euests. Thi 


tions room rental load 
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is fairly uniform, and banquets and conventions are 
variable Phe heating is seasonal. For coal burning it 
\ thought necessary to install four 3,500-sq.ft. water- 


During the whole of 1924 only one boiler 


Was In use at any one but since then it has been 


keep 
because, otherwise, the one boiler would often be carried 


far bey 


tine, 


custom another boiler floating on the line, 


md 200 per cent rating. 
Steam is supplied to three single-cylinder 


Corliss ell- 
gines, one driving a 200-kw. generator and two con- 
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nected to 300-kw. machines, all direct current. The Edison 
circuits in that part of Boston are all direct-current, 
vhich influences private plants that may desire break- 
There are two ice machi 


] - 1 

cown service. mes whose averavce 
1 

hp. 


ad is about 67 Further use for live steam 1s found 
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Fig. 2- -~Section through oil burner 

the Copley Plaza 
the boiler-feed and vacuum pumps, the oil 
pump, for atomizing the oil the 
aundry, but only so far as exhaust steam cannot be used. 
lor apparatus the tem- 


perature Ol 


pressure 
and 


and in kitchen l 
example, in some of the kitchen 
{0 Ib. is needed 


operations, and in the laundry, where everything 


steam at for certain cooking 


) must 
fully sterilized, a pressure of 60 lb. is necessary to 
vet the required temperature. 


ree ‘ 
The heat 


lig. 1. The 


indicated 


personnel of the power | 


distribution is yy the diagram, 


4 


Alt 


| 

] : : ee 

I IS 1nterested 
] 


iti the efficiency of the hotel as a whole rather than in 
making a good showing for the power plant itself. No 
e steam is used where there is any possibility of using 
am that has already done some useful work. Nor is 


useful work wasted 


for heatine of 


the latent heat of steam that has done 


here is a place to use it kind. 


any 


Referring again to Fig. 1, live steam goes first to the 
hoiler feed pumps, the oil pressure pump and to the 


The main line is to the engines, 
the kitchen, 
\ bypass with 


rs for atomization. 
with 


hurne 


the ice machines reducing valves to 


Irv and hot-water heating system. 
reducing valve is house, but it 
used. [Exhaust 
1 
| 


provided for heating the 
is not shown here because it 1s so seldom 
the engines, ice machines, pumps, etc., is also use: 
in the kitchen and laundry, the house heating system 
heater. 

Condensate from the exhaust steam that goes through 
the laundry is wasted, because of the soap, dirt and lint 
that it contains. The exhaust from the oil pump is used 
to partly heat the oil for the burners and is then wasted 
as being too small to justify the expense of saving. 
The oil is still further heated by passing through coils 
between the furnace lining and the outer walls. This last 
heating is accomplished close to the burners and for 
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cach burner, without cost, as this heat is not otherwise 
reclaimable. The heated oil passes under pressure into 
the mixing chambers through tube «1, Fig. 2, and out 
through a number of small holes 2. Steam at about 25 Ih 


enters through the larger pipe surrounding the oil tube, 
so that the temperature of the oil at the mixing chamber 
is presumably nearly that of the steam or around 250 deg 

This steam passes into the first mixing chamber 
through the slots )), which are fashioned after \ enturt 
tubes. The steam thus passes over the outer ends of the 
oil pa B and helps to add to the flow of oil Ca used by 
the pressure pump. The mixed oil and steam is swirled 
wrest A in chamber “he mixture 
is compressed through neck G and re-expanded in cham 


C by the curved baffle /’. 


ber H, where it again meets a baffle plate, and then, 
slight tly isp. flows to the tip or nozzle T, from 
Ww hi ch escapes a 
of the as 
valve set next to e pa burner, the nature of the flame is 
dependent on the relative areas of the Venturi outlets 


and the oil holes R. poe also on their relative positions, 


cill\ 
I 


while the shape of the flame is regulated by the shape 


The volume 
is pebesnesnt a by a specially designed reducing 


burns in the firebox. 


of the slot, or mouth of the tip. The construction of the 
burner is such that these parts can be readily removed. 

The cost of running the burners themselves includes 
the cost of running the oil pump and the water wasted 
by it, the water used for atomization, which probably 
goes up the chimney, and the cost of fuel to make into 
steam that which is necessary for atomization. [or the 
year 1926 these were as follows: 


Cost of power f ly ) $1 38 
( t ter w F ror " 1) , 60 
Cos vater W ed 23. ( 
( f el r l 419.85 
$488. Si 


Referring to the figures given later, it will be seen 


that this adds to the cost of steam a trifle iess than one- 


third of a cent per thousand pounds (0.00326). 


Phe table CTV s the monthl log for 1926. Vhe amount 


of water delivered to the boile1 is determined by : entu 





“ ] ‘ " vy htt "ra "1 ¢ . or 
meter, and the oil 1s metered. Jeadings are taken every 
—e 5 a een Me eee eee ees, A : ge 
Watch. the water and oll meters were Oth carerully 
calculated by the manufacturers just prior to the beg1 
ning of 1926. LEvaperation 1s actual, corrected evapora- 
tion is 1.0462 times the actual, steam being made at 
ae a S SEE : 

125 Ib. gage from feed water at 210 deg. No account 


has been taken of the fact that the steam has a few 
degrees of superheat. 

\ssuming that the oil contains 18,500 B.t.u. per gal 

1 that it weighs full 8 lb. per gal. (tests show 18,350 
and 7.98) the average efficiency of boiler and furnace 
for the year was over 81 per cent. The lowest month 
was August at 79.8 per cent and the highest, June at 
&3.1 per cent. These two months will probably always 
be the lowest and highest, as August is the month 
that brings sei except automobilists passing through 
and June is the month ol commencements for the numer- 
ous colleges ak which Boston is surrounded. 

While we are concerned here with the manufacture 
of steam, it is of interest to know that in spite of the 
use of non-condensing engines, low steam pressure, ete., 
the actual cost of power used was a shade under 1.9c. 

kilowatt-hour after charging interest on investment, 
depreciation, rent of space used, as well as actual operat- 
Ing costs 
hotel steam for heating the house, its hot-water supply 
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It should be borne in mind that this gives the 


nd steam for kitchen and laundry for much less tl 
it the power were purchased. 


i 


Tests have been made and the results worked out by 
two students’ of the Massachusetts Institute of Technol- 


ogy, Which show that if steam for these purposes was 


t 


iarged to the hotel for what it would cost to make it 


BOILER ROOM PERFORMANCE FOR 1926 


Pound Gallons Evapo- Correcte 
Feed Water Onl ration he yaporation 

Jar \ 13,585,000 113,735 14.8 i+. 49 
or 12 052 000 104,329 14 ¢ 15.3 
M 12,659,000 106,154 14.9] 15 
Apr 12 441°000 103,633 15.005 15.7 
M esrgee 107,865 14.975 15.67 
June 11,914,000 18.6078 15.09 3. ¥ 
July 11,9 90,000 99 600 15.05 1>. 74 
\u 11,402,000 98,217 14.5 bye; 
Sey be lI, phy 97,015 14.58 | ) 
Ch I 12 1,000 105,476 14.875 15. 56 
N eml }2 G60 106,621 14.64 » 32 
De ¢ 7071 608 118 83) 14.8 | 48 


without going through the engines, the cost of power 
at the busbars would be only 1.5¢. per kilowatt-hour, 
Cost ot steam leaving the boiler less that used for the 


burners was founa by them to be Sle. per thousand 


pounds. This includes all makeup water, even that 
wasted mn kitchen and laundry, and at city water rates. 

The conclusion to be drawn from this experience is 
that even a rel tively small plant may attain high eth- 


clencies by attention to deta‘ls 
lies 
Speeding up Elevator Service 
By R. C. Martin 
N OUR Iniulding it was found that employees fre- 


quently arrived at the elevator landing at just about 
the time a car passed the floor in the direction they wished 














to go. There were four elevators in the bank and a cor 
zed r~ — 
— 
if j 
, ff 
8 
ee 
Mee } 1] Pv ’ } oop 
Additional signal buttons located at “D2 


ridor run at right angles to the landing, as 1s common M 


many buildings. Phe signal buttons were located be- 
tween the landing doors of No. 2 and No. 3 cars, as 
shown at «/ in the figure. 


To make these buttons more convenient to those using 
the elevators, a second group was placed in the corri 
dors just around the corner from the elevator landing 
as at B in the f ig a These buttons were connected in 
parallel with the landing buttons, which made it possible 
for those coming down the corridors to signal the ele 
vator operators before they actually arrived at the land 
ing doors. This arrangement has worked out satisfac 
torily and has resulted in a saving of time. 


1A. Anderson, Jr. and A. C. DeNapoli, Jr. 
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Some Modern European 


Power is occupying an important place in the 
economic reconstruction of Europe. In Germany 
large watcr-power construction programs are un- 
der way to at least in part compensate for some 
of the coal fields lost after the war. The plants 
shown at A, C, D and E are representative of 
The three first named 


are in one development on the Altz River in 


some of the installations. 











Plant B is representa- 
some of the in- 
stallations in the French 
Alps. This plant is lo- 
cated in the Gorge Du 
Doux. 
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Hydro-Electric Plants 


Bavaria, have a total capacity of 37,000 hp., and 
utilize a total head of 190 ft. A is known as 
the Trostberg plant, rated at 2,650 hp.; C, the 
Tacherting plant, rated at 11,000 hp.; D, the 
Carowerk plant, rated at 23,100 hp. Plant FE is 
at Inn Werk Bavaria, on the River Inn, and has 
100,000 hp. installed in 15 units, 7 direct-current 
and 8 alternating-curtent generators. 


Photographs by Ewing Galloway, New York City 






































F shows the Spullersee 
plant in Austria, at Dan- 
ofer in the Alps. The 
water for this project 
comes from a lake 5,500 
ft. above the plant. 
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ombustion Control Formulas 
[1I—Development of Heat Loss Equations 


By E. A. UEHLING 


\/ 9) ’ D) 


fuel unit, 
great advantage of being equicalorific, lends itself 


a HE pound carbon in addition to the 

to the development of simple formulas for caleu 
lating the heat :osses and other factors that result from 
er enter into the operation of a steam boiler. The more 
the formulas were 
him the 


usefulness. 


lert engineer will want to know how 


derived, and this knowledge will give 


lence in 
It wa first 


ippearmy m the Dex issue, that 


hecessary 
COLL 


their practical 


s demonstrated in the article of this series 


the theoretical mini 


um weight of air required to burn one pound of cat 
bonis 11.61b. From the table of specific volume we find 
hat one pound of air at 32 deg. F. has a volume of 
12.388 cu.ft.: and there- 
bore, since 11.6 Ib. is the 


fl? 


wg 


equals 2] 143.7 divided by the products of com- 


43 
] 


uistion when carbon is burned with the theoretical vol- 
ume of air required for complete combustion. This 
| true also when more than the theoretical volum 
of air is supplied. Then the products of combustion 
j ¢ CC S all ict equation hecomes 
1 127 
“ Z 1 TOS 
CO vl. Wwe (Db) 
143.7 [excess ai 


Inverting both sides of this equation and multipl 
143.7 we get 
] 
—— 143.7 


vay 
CO: volume of air 


vine by 


total 


signifies that 


the ratio of 21 to the per 





theoretical weight of at 
required, 11.6 12.388 


w, tape we NHE equations derived 

are based on the poun ) 
unit which was shown in article II of this 
series to be neariy equicalorific for each 


l43./ cu.tt. of air required 


to burn one pound of 


carbon In the burning of 
one pound of carbon with aa 
tvpe of fuel. 


the theoretical weieht Ol 


molecule Ol 





aur, every 


contained 1m 


in this article ne gas MepHed hy tin 
é ¢ theoretical volume of air 

| carbon fuel 
required to burn one 
pound Ot carbon CC uals 


the volume of gas. pro 





The heat contained in 





oxygen in the air supplied 


Wnites with one atom of 


carbon and forms one molecule ot C4 der, hence there will 
; : 


result aS may molecule ot £0) as there were molecules 


\ 


1 


f oxygen consumed \ccording to Avogadros law 
ven number of molecules of one gas occupies the same 
ace as the same number of molecules of any othe 
s. Hence the volume of CO. produced 1s equal to 

the volume of oxveen consumed, when measured at 
the same temperature and pressure. Nitrogen is in 
active and pas hrough the furnace unchanged It is 


evident that in burning one pound of carbon, the volume 


of owas produe hat is. the oducts of combustion 
, cS mely. 143.7 
be equal to the volume of air suppiled, Naniecly D4 
( ft ) cle 
VOW ( CO sed Ot | per cent Oxygen and 
/ er cent mit en | the volume of CO). produced 
. 


equals the volume of oxygen consumed, it follows that 


the products of combustion will contain 21 per cent of 
CO. Vhus, if we let the symbol CQO. stand for the 
per cent of carbon dioxide, and O stand for the per cent 
ol oxveen, we have 
CO) () a 
> ers 19°—- és > es 
13./ t 4 wd 


1-4. . 
LOO 2 ii LOO 


both sides of the equation by 100, we have 

21 xX 143./ (a) 

— —— a 
143.7 


which in the simplest form states that the per cent of 


CO) 143.7 21 143.7 and CO. = 


the gas produced in burn 
MWe On pou | QM] Carvpon 
1 1 | 1 - 
5 0 med by multiplying the weight of gas by its 
. . saris ve 1, 
Ta heat which Is the heat require | to Lis Ti¢ 
| (i Ol he GAS On cle CC orIce 143./ Cu. Cl 1 
) 1 - 
ns 1 Gee b3 
\ s 11.6 lb. and - - tOtal volume ot al 
COs 
21 11.6 2436 
uppli we have =e veight of an 
fe ( «} 
upphed per pound of carbon burned. (d) 
rhe w ht of dry gas equals the weight of air supplied 


a y } ee ED eee 
Carpon purned, Nence 


ye 13.6 ; 
{ : weight of gas produced per pound 
"ee" =~ | per | 
ot carbon burned (cc) 
DENSITY AND SPECIFIC HEAT 
( CuFt W) Weight S) Specific Wsx S B 
1 per Lb per Cu.Ft., Lb Heat per Cu. Ft 
( 8.152 0 12267 0.217 0.0266 
Cu 12.81 0.07807 0. 2479 0.01935 
Aur 12. 388 0.08073 0. 2375 0.01917 
N 12.77 0.07831 0. 2438 0.01909 
Ho 19.922 0.0502 0. 4805 0.02412 


The volumes and weights are at a temperature 32 deg. F 

The conventional way to calculate the heat contained 
in the gas is to determine the weight of each of the 
constituents per pound of fuel burned and multiply these 
weients by the respective specific heats of the comstitu- 
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ents; the sum of the results will be the correct heat in contain lable hydrogen Ha) 
ke un ce 3 ult Wil € —- KUL ea 11) CO ‘ S AVATLAD IC varoeen ( Lal ) then equation 
Btu. per degree of temperature per pound of fuel becomes 
burned. This method of arriving at the heat in the gas >] 
involves a half dozen or more long and tedious caleula- LY) 12> 
1 , 11 it. 
tions. Practically the same results are obtained by using 
equation e and multiplying by the specific heat of the low much the nitrogen added to the dry gas affects the 
_— ; : ‘ a nT { ( e best ch “) ’ 1 le he 
products of combustion which averaves close to that of cent of COs is best shown by an exampl Whe 
. ic ' y= , , it pe 1191 foo yt mitrove Ss O.OsS . table 
c itself, namely, 0.2375, and for brevity can be taken : er cubic Toot of mitrogen ts 0.07831 (see table), 
f s 0.24; the ore ON 
; hence tor every pound of hydrogen buries 
243 58.4 0.07831 
{ 1x 0.24 ).24 tt ’ cree : 
Oa C9 +S CUTE. OF Hit chois added to the gas. Ome pound 
° ° ‘ . ‘ m ] . . stones \ CA ! * 
contained in the gas resulting from the combustion of carbon 1 4 bituminous coal contams 0.054 Tb. of 
' ) slahle h rr , lye , » - \ 5 2 ) > & 
one pound ot carbon per degree of temperature ) wailabie hydrogen, theretore N U.034 & 34 LS.o 
4 eae — cu. tt Inserting the value of Ny, in equation a, we have 
Now, 114 we let 7 the temperature of the vas on lea 
. 1 } : : »] ] -, 10 
the ey iT t! *y Toy tyre } hy "7 hen . —~ 3.4 WIS 
the hol a | te ten ATU ¢ t tn cll tne eé¢* ~ - => : IS.6 | Ceili 
1 ‘ > +O 14° ) ~- l 
formuta 1, 143.7 O. hy lol, 
SR lf, \ "et eo j an » 4 ay Occ 11 » alr ' . : a 
(0.24 eos Nhlne \ 4 )= Bt u. | Shs the ary It is quite immaterial whether the dry products of 
\ we on er 111 “71° ’ Y ry . : ¢ ; 
CQ, / flue gas per pound of carbon burned. combustion are diluted by excess air or nitrogen, the 
» ¢ 1 1 “1.9 m 1 9° . fc a | ry ] { 4 
So tar we have assumed that the combustible in the per cent of CQO. alwavs equals twenty-one times the vol- 
fuel burned to be carbon Ulli 1 ait. required Lor 
only, but all natural fuels the complete burning of 
contain hydrogen and since one pound of carbon di- 


the pound carbon fuel unit 58.46 vided by the volume of 
: lormula | , 0.24 CO ) (/ t ) 


it is most advantageous to : . cai ; bustion. 
' or 4 i B.t.u. of sensible heat in dry gas per 


is practically equicalorific, the dry products of com- 


hase all heat-loss calcula- , The heat carried off by 
; : : pound earbon unit. ; 
tions on that unit. It 1s int the CO > depends on the 
’ . p A Ae ce 
therefore necessary to Formula 2: 10.160 * = —. — i t.u. heat volume relation between 
. 1 \ | { iw : AY ‘ r 4 
demonstrate that Formula CO COs CQO and COs. Phe weight 
loss per pound carbon heat unit due of carbon contained ina 


t 


1 holds good whether the 
combustible in the fuel to mcomplete combustion. molecule of CO is the san 
consists of pure carbon or Formula 3: H, [ (10.640 OF 4 4 or as i COs because each 

of carbon and hydrogen as 212) ] B.t.u. heat loss due to molecule contams one atom 

all natural fuels do. hydrogen in the fuel per pound cat of carbon. Tlence, if we 

It was shown in Article bon unit. denote the weight of car- 

I that 8 Ib. of oxygen 1s ' la 4 | 117 \ me hon contained in the CO 

. ‘Or ‘ ° ’ ° / 4a . 
required to burn one pound rareeae Sens CO). P&H post) B.t.u. by Z, the weight contained 


of hydrogen, forming 9 Ib. ia the COs per unit of fuel 


heat loss due to humidity in the air 


of steam: also that the 8 : burned will equal 1-7, be 
een. : : j per pound carbon unit. 
Ib. oF oxygen 1S accompa ; Cause the pound carbon 


Formula 5: Vd x index of the rate 


nied by 26.8 lb. of nitrogen lucl unit contains one 











| Hence 26.8 8 34.8 Th. of combustion pound of carbon it: tol- 
of air is required to burn Formula 6: \/Pd index of the normal exit lows from Avogadro's law 
| 
one pound of hydrogen. gas temperature that the weight of carbon 
The water or steam pro- carried by each of these 
duced in burning the hy two gases is proportional 
drogen, along with the to their volumes. [from 


onsiderations the following relation may be 


oisture and water of hydration contained =i 


eoal, 1s condensed when th Yas is sampled Tot analysis written: 


lence it does not enter into the composition of the dry 


and must be considered by itself. But the nitrogen : me 
i , ' | 4) | Ss. (CO) 
accompanving the oxyeel required to burn the I 
ble hydrogen must be added to the products of pounds of carbon burned to CQ) per pound earbon 
combustion, hence equation b becomes Wit Phe heat generated in burning one pound of cat 
bon from CQO to CO. is 10,160 F.t.u., therefore 
: a 143.7 
Ci 1412 : CO) b.t.u. carried to waste 
| . eCXCeESS 1 iN 10 160 : 


CO Ce) per unit of fuel burned (2) 





1 116 nly effect of the available hydrogen contaimed in . 
be ; eee ' 7b Heat CARRIED Orr BY MOISTURE IN THE GA 
fuel 1s te crease the volume and hence the weight 
of the products of combustion per pound carbon unit im Formulas | and 2 cover the heat contained in the dry 
the same manner as does excess air. Hence the per cent ist: the former represents sensible heat and the latte 
CQO. decreases as the nitrogen, brought in by the an potential heat, that is, the heat contained in the fuel but 
ed tO hurn thie hydro Sr. Wereases Pher« fore aie) liberated becauss of Incomplete combu tion Vhere 
la 1 holds as true for fuel containing hydrogen as 1s still to be considered the heat carried to waste by the 
oh. od ae ae : - f Saieeien, gaa TNE lf 4 | areyceses , Teens Thi : ; Bae ‘a 7 
It does tor tuel consisting ot pure Carvon. I the tue Wwalel Vapol wn tine as Ws comes trom three dis 
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tinct sources: 
the fuel; 
in the fuel. 


a, water vapor in the air; b, moisture in 
and c, the burning of hydrogen contained 

The amount of water vapor due to a and Db 
is quite variable, but that due to ¢ is practically constant 
because the weight of hydrogen (H,) per pound carbon 
unit does not vary greatly in each class of fuel. 

The heat contained in the wet gas comprises, a, the 
heat required to raise the water from atmospheric tem- 
perature f to 212 deg.; b, the heat of evaporation ; and c, 
the heat required to raise the steam produced from 212 
to the temperature T of the gas leaving the boiler. The 
heat contained in one pound of water vapor is therefore 
made up as follows: 


at }.t.u. required to raise one pound of water from 
t to 212 degrees, 

b = 970.2 Vi.t.u. required to evaporate one pound of 
water, 

c = (T — 212) & specific heat of steam equals the 


I}.t.u. required to raise the temperature of one pound of 
steam from 212 degrees to T degrees. 

If H, equals the weight of hydrogen in one unit of 
fuel, the weight of wet gas per unit of fuel burned will 
he OFT, Ib., and if it is assumed that the fuel is dry, we 
have OT, [212 —#+ 970.2 + (T — 212) X S| = 
B.t.u. carried off by the water vapor per unit of fuel 
burned due to hydrogen in the fuel. Since a and Db are 
independent of the temperature 7 and substituting the 
specific heat of steam S 0.48, Formula 3 may be writ- 
ten H, | (10,640 — 9t) 13 & (T — 212) | dtu. 
in the water vapor per pound carbon unit of fuel burned. 
he loss due to moisture in the fuel is taken care of by 
adding the weight of hydrogen it contains, which is 
one-ninth of its weight pel pound carbon unit to the H; 
in the fuel 


ro WASTE BY 
IN THE AIR 

The water vapor contained in the air exerts a chilling 
effect on the fire. If slz7 equals the weight of water 
vapor per pound of air supplied for combustion per 
pound carbon unit of fuel, then «lv & S 
supplied per unit of fuel & (T — ft) 
to waste due to water vapor in the air supplied. 
243.6 
CO. 


leat CARRIED ruet -lumMIpIty 


weight of air 
s.t.u. carried 


The 


weight of air supplied and the specific heat of 


243.6. ,. 
K Go, x 8) 


Multiplying through by 0.48, we have 


steam is 0.48. Hence slv 0.48 


B.t.u. loss. 


formula 4+: 
lv Xax xX (T —t) = Btu. loss per pound carbon 
unit of fuel burned due to water vapor in the air. 

These four simple formulas account for all the heat 
carried to waste up the chimney, and if the per cent of 
CO. and CO and T are known, the losses can be readily 
calculated. The per cent of COs and CO depend on the 
condition of the fire bed and the weight of air supplied 
per unit of fuel burned. The exit temperature is depend- 
ent on many factors, the most important of which are 
the per cent of excess air, and the rate of combustion, 
hoth of which atfect the rate of gas flow. 

The rate at which gas flows through any given conduit 
varies with the square root of the head. The boiler 
draft (Bd)—that is, the difference in draft between the 
furnace and the damper—is the head which causes the 
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gas to flow through the boiler. The \//d is therefore a 
measure of the rate of gas flow. The volume of gas 
that will flow through the boiler for a given value of 
Ed will depend on the cross-sectional area and contour 
of the gas path, its length, and the number of turns and 
other obstructions interposed to the gas flow. A\l these 
conditions are fixed by the design and construction of 
the boiler and setting and are therefore constant in any 
given boiler and cannot be changed by the operating per- 
sonnel. Since the \/2d is a measure of the velocity at 
which the gas flows through the boiler, it is also an index 
of the time the gas can remain in contact with the heat- 
ing surface and hence of the normal exit temperature. 


INDEX TO THE RATE OF COMBUSTION 


In normal boiler operation practically all the carbon 
contained in the fuel burned is contained in the gas in 
the form of CO,. Now since \//d is the index of the 
rate at which the gas flows through the boiler and the 
per cent of COs is the index of the amount of carbon it 
carries from the furnace to the chimney, it follows that 
VBd CQO. is an index to the rate of combustion. 

If the boilers are equipped with the instruments that 
record the COs, CO, T and Bd, the operating engineer 
will have all the data required to exercise complete eco- 
nomic control over the operation of his boilers. The 
four heat-loss formulas will enable him to calculate all 
the heat losses up the chimney and the \/Bd will prove 
useful in controlling the temperature of the flue gas and 
the rate of combustion. 


~< = 
Friction of Water in Elbows 


[' IS the practice of some engineers to pre hibit the use 
of 90-deg. elbows in the pipe lines of heating systems 
and require, instead, two 45-deg. elbows and one nipple. 
This regulation is evidently based on the assumption that 
the friction in one 90-deg. elbow is in all cases higher 
than in two 45-deg. elbows and one nipple. 

(uestioning this practice, tests have been made at the 
University of Texas to determine the friction of water 
not only in standard 90-deg. elbows, but also in 90-deg. 
long radius elbows and in 45-deg. elbows. 
of these tests are reported by F. FE 


The results 
. Giesecke, C. P. Rem- 
ing and J. W. Knudson, Jr., in the University of Texas 
bulletin No. 2712, March 22, 1927, 

Comparing a short-radius 90-deg. elbow with a long- 
radius 90-deg. elbow, the friction in a long-radius elbow 
is about 63 per cent of that in a short-radius elbow. 
The friction in a 45-deg. elbow is about 49 per cent of 
that in a short-radius 90-deg. elbow for a velocity of 3 ft. 
per sec. and a 3-in. pipe. These percentages are reduced 
slightly as the velocity is increased and increased as the 
diameter is increased. 

For elbows smaller than 3-in. the friction in two 45- 
deg. elbows and one nipple is greater than that in one 
short-radius elbow. For larger elbows it 1s less. 

Comparing a long-radius 90-deg. elbow with a 45-deg. 
elbow, the friction in a 45-deg. elbow is about 78 per 
cent of that in a long radius 90 deg. elbow for a velocity 
of 3 ft. per see. and a 3-in. elbow. This percentage is 
practically independent of the velocity and increases as 
the pipe diameter is increased. 
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Locating and Repairing 


Open-Circuits in 
irect-Current Motor 


Field Coils 


By C. O. MILs 


AULTS in the field coils of direct-current motors 
may be divided into three classes—open circuit, 
The effects that these 
will have on the machine’s operation will depend on the 
type of machine and the conditions under which the 
defect develops. Under certain conditions some of the 
may exist for without 
being detected. Generally, however, they cause the ma- 


short circuit and grounds. 


defects months or even years 
chine to operate so unsatisfactorily that it must be shut 
down or the protective device opens and automatically 
disconnects the motor from the circuit. 

In this article open circuits will be considered and how 
to locate and repair them. The current taken by a motor 
is limited largely by the counter-electromotive force gen- 
erated in its armature. For example, the resistance of 
the armature circuit may be 0.5 ohm., which, if con- 
nected directly to a 220-volt circuit, would take 220 + 
0.5 = 440 amperes. Such an armature would generate 
in its winding at full load a counter-electromotive force 
of about 210 volts. As this voltage is in opposition to the 
line volts 220 — 210 = 10 volts only that 1s available to 
cause the current to flow through the armature’s winding. 
Ten volts applied to a resistance of one-half ohm will 
produce a current of 10 + 0.5 = 20 amperes. 

Such a motor fused for about 
amperes. If the field circuit opened, the counter-electro- 
motive force in the armature would decrease rapidly and 
the current would increase to a point where the fuses 
would blow. Weakening the field on the motor also tends 
to cause the armature to increase in speed. If the 
motor happened to be lightly loaded and was also heavily 
overfused, the motor might race if the field circuit opened. 

If the motor is connected to a manual-type starting 
box, as in Fig. 1, and the holding coil is in series with 
the field coils as shown, opening of the field-coil circuit 
will also open the holding-coil circuit and release the 


would be 25 or 30 
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starting-box arm. In many cases the starting-box arm 
the 
[In other cases the time lag of the starting- 


box arm is sufficient to let the armature current reach a 


will return to the off position so quickly that fuses 


will not blow. 


value where the protective device will open. 

Where the coil of the starting box is connected across 
the line, as in Fig 2, opening the field-coil circuit will not 
release the starting-box arm, and the only protection the 
motor has is the fuses or circuit breaker. Tf of the proper 
rating, these will open before the motor is injured. 

What to the 
starting box, Fig. 2, also applies to many of the automatic 
starters. On some types of controllers a field relay is 
used, which has its coil connected in the field circuit, and 
unless this circuit is alive the controller cannot function 
to start the motor. Should the motor be in operation 
when the field circuit opens, the relay will open and inter- 
rupt the power circuit to the motor. 

When the field circuit opens on a large shunt machine, 
unless it is quickly disconnected from the line, it may 
flash over at the commutator. This is practically the 
equivalent to a dead short-circuit across the line, which 
will open the protective device. On flashover the current 
may attain a value that will burn the commutator and the 
brush rig This is particularly true on machines 
operating at 500 volts and higher. 

A shunt motor without load and with the field circuit 
open, will do one of three things if an attempt is made 
to start it: If on the neutral, the 
armature will not start; when the brushes are set ahead 
of the neutral, the armature will start in the same direc 
tion that it has been running, but will race when the 
starting resistance is only partly cut out of circuit; if 
the brushes are set back of the neutral, the armature will 
start in a direction opposite to that for normal operation 
and will race as previously mentioned 


has been said about a motor connected 


ene. 


the brushes are set 
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When the motor oaded, it will not start when any 
i tl ( 1 Condit CX] If the starting resist 
nee is allowed to stay in circuit for a short period, it 
ll become vei a Another open 


indication of an 


ld ciret It is the heavy are that will dle ClO) when the 


. a 1 “ . ° 
ting-box arm 1s allowed to drop to the off position. 


\ compound motor, lig. 3, has a series winding which 
wil uence the action of the machine if the shunt 
li circuit opens. The series winding on compound 
motors varies widely, depending on what its purpose ts. 
Qn some machines a small number of ampere turns only 
ire put in the series winding for stabilizing the operation 
if the machine. On such machines, if the shunt winding 
to open, the acti of the machine would be about 

the same as with the straight shunt motor. “The induce 
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rt l ted the line | —Comp a 


tance 


of the series winding will prevent the current in the 


armature trom increasing as rapidly as in the 


. 1 
simple 


| 4 ° | ] bs : 
StIULDT there fore the compound machine IS not as 


motor, 


like ly to Hla h over a the shunt motor. 


Where compound motors are designed for starting 
under heavy load, the series winding is designed to pro 
duce a large part of the ampere turns. On such motors, 
( i the shi eld cireutt Vv not seriously interfere 
with the motor’s oj tion, particularly if it 1s operating 
\ hal it 75 ( ] ed load lf there no load on 
th 1 wesW CC { thx the hut moto at vill 
1 11 l ] Ost ny ¢ ] litre Oot tt id 

The writer 1 nl compound motors driving 
pumps with the shunt-tield circuit open. These motors 
ope her speed and temperature than normal, 

vh Y lowed to operate under this condi 
ti ufficie ( hot ti hey would probably have 
“4 
it | 4 


burned out their windings. In another case an elevator 
1 
| 


shunt-tfield 
was hand-rope 


with the 
machine 


motor was found to be operating 


winding open-circuited. This 


controlled and the operator could manipulate the con 
troller so as not to cut out the series winding of the motor 


and thus prevented blowing the fuses. 


1 symptoms of an 


motor develops any of the 
circuit, a simple test can be easily made by 
pening the armature circuit at the starter, as in Fig. 5. 


hen close the switch and place the arm of the starter 
on the first contact. After a few seconds let the arm 


off position. If a severe spark occurs, it 
hat the field circuit is closed. The absence of 
shows that it is open. This statement 1s based 


on the assumption that a previous attempt has been made 
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amined to see if any are the cause of the fault. When 
this has been done and the defect has not been found, 
tests should be made. 

A test to determine if the trouble is in the starting 
box can be made by connecting a lamp from the L to 
the F terminals, as in Fig. 4, and then closing the switch. 
If the open circuit is in the starting box, the lamp wil) 
light. Should the lamp not light, then the defect 1s 
outside the starter. 

Assume that such a test had been made and the lamp 
did not light. The lamp should then be connected from 
the field to the line connection on the motor, as in Fig. 6, 
with the starting-box arm on the first point and the 
switch closed. The lamp is now in parallel with the field 
coils, and it should light if the field circuit is complete to 














Figs. 5 to &- 
' field circuit. 
ing between the starter and the motor Fig. 7 


ig. 4 


Fig. 5—Testing the Fig. 6 


the field wir- 
Testing field coils 


Testing 


the motor. If the lamp does not light, it indicates that 
the field wire between the starting box and the motor is 
open. If the lamp lights, it indicates that the fault is in 
the field coils. A test for this fault can be made by con- 
necting a piece of wire across the terminals of one field 
coil at a time, as indicated by the dotted line on coil 1 
in Fig. 7. Then close the switch and place the starting- 
box arm on the first point. When the defective coil has 
been bridged, a spark will be obtained when the starting 
box arm breaks contact. 

Another method of testing for the faulty coil is, after 
the lamp lights when connected as in Fig. 6, leave one 
lamp lead connected to the field terminal and with the 
other lead connect in between the field coils as at A, B, 
(and D, Fig. 8. When these connections are made, the 
switch should be closed and the starting-box arm held on 
the first contact. If the lamp were to light when con- 


, : es 
December 27, 1927 





nected to terminal <f and did not when connected to /, 
it would show that coil 6’ was open-circuited. 

When the faulty coil has been located, it may be pos 
sible to repair it without removing it from the machine, 
particularly if the machine is of medium or large size 
First the terminals of the coil should be carefully ex 
amined after disconnecting from the other coils. Then 
it should be tested through with a test lamp to make sure 
that the fault is in the coil. If the fault is found to 
exist still the insulation may be removed from the coil 
if it 1s decided to try and repair it in the machine, and the 
surface turns examined closely for signs of burned 
insulation or a broken wire. In some cases when the coil 
opens, it draws an are where the break occurs, which 
will leave a burned spot in the insulation. Where the 








Connections for locating an open in the field circuit 


by bridging 
with «a lamp 


them Fig. S—Testing for 
When defective coil is 


open circuits in field coil 
bridged, the lamp will light 


coil connects to the terminals, 1s the most likely place to 
find the defect. If it cannot be found here or on the 
surface of the coil, the coil should be tested through 
again, to ascertain that the fault is still in the coil. 

If the coil has to be removed to make the repair, it 
may be found possible to remove the coil without taking 
out the armature. This can be done on some machines 
by removing the bolts that hold the polepiece to the frame 
and then. sliding the coil out toward the back end of the 
armature. Where the polepiece is on the top side of the 
armature, place a piece of heavy cardboard between the 
armature and the pole face so that the pole can be easily 
slid out of place and will not injure the armature. 

If the fault cannot be found on the outside of the coil, 
it will be necessary to unwind the coil until the defect is 
found, and repair it or completely rewind the coil with 
new wire. 
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High Frequency Caused Burn-Outs 


CCASIONALLY, a voltage complaint offers a good 

opportunity for the engineer in charge to try much 
of his training. | was called upon some time ago to 
solve a case of frequent lamp burn-outs which finally 
terminated in an unusual experience. The lamps on a 
circuit were reported to be burning out frequently. Indi- 
cating meter readings showed the voltage to be 112, while 
the lamp rating was 110 volts. To supplement the indi- 
cating voltmeter readings, graphic voltmeters were in- 
stalled for two days and nights. The results of this test 
substantiated the indicating readings by showing the 
voltage to vary between 111 and 114 volts. These results 
were not alarming as the life of the 110-volt lamps is 
only reduced about 20 per cent, and it was felt the in- 
creased illumination would justify the decreased life. 
The complaint was closed on this basis. 


Only a short time elapsed before the complaint was 


repeated. The same investigation was made and_ the 
a 
Ihe 
suvolts | —k— 
/Svolt 
a we 














Connections for insulating transformer 


sare results obtained. However, while inspecting one 
of the lamp filaments it was observed that it seemed to 
be somewhat crystallized. But this was not thought 
important and the complaint was again closed 
Within a few weeks the complaint was again made. 


out. 


It was then decided that something unusual must exist, 
something that could not be located with a voltmeter. 
Remembering the appearance of the lamp filaments on 
a previous visit, a thorough investigation of the load on 
the line was made, which resulted in locating a small 
X-ray machine. This machine operated for short periods 
only but at a high frequency. 
service cable that 
plained of. 


It was fed from the same 
fed the light load, which was com- 
It was then felt that the high frequency 
kicked back into the circuit, each kick tending to shatter 
the lamp filaments slightly and accumulating until the 
filament was finally broken. 

Working upon this theory, an insulating transformer 
was built, using an old transformer core on which four 
coils were wound, each having ten turns of No. 12 wire 
and installed as shown in the figure. ‘This apparently 
solved the trouble, for after the installaticn of the trans- 
former, normal life was obtained from the lamps. 

Others may run across such a complaint and if the 
lamp filament appears to be crystallized it may be caused 
by a high frequency being superimposed on the line. 

Flushing, N. Y. Mavrice D. Smiru. 
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How It Can Be Done 


N REPLY to the question in the Oct. 11 issue on 

“How Would You Do It?,” practically the same condi- 
tions exist in the plant of which I have charge as de- 
scribed in the article, except that we have two-phase 
instead of three. We have lost air a number of times, 
but have had no trouble in starting since our first expe- 
rience, which was less than a week after the Diesel was 
installed (1923). Then we used up some days in trying 
to “start the unit by using the generator as a synchronous 
motor and taking power from the steam engine unit.” 
Failing in this manner to accomplish the desired results, | 
doubt that it can be done with the generator “as a syn- 
chronous motor,” unless there is an exciter on the steam 
unit or one independent of either unit, large enough to 
excite the fields of both generators. Success crowned 
my efforts, however, by starting the generator and run- 
ning it as an induction’ motor. For the benefit of those 
interested, I will here describe the process by which 
results were obtained, designating it as Rule 1, also the 
shorter cut that was doped out later (and which has been 
used successfully for some time) I will designate as 


Rule 2. 


Rule 1—Open the field switch, cutting the exciter off 
that unit. Put a jumper across the field-end, short- 
circuiting the field. Keep busbars clear. 


Close generator 
switches. 


Turn the resistance all out of the rheostat 
in the exciter field. Hook the exhaust valve of the oil 
engine down. Close the stop valves in the air line to 
the fuel oil valves. Start the steam engine. Watch the 
ammeters on both units, until they reach 20 per cent 
above rating per phase, and hold them at this point by 
regulating the engine’s speed. 
the Diesel by barring it over. 


Now have some one start 
This will pump the air up 
and fill the injection bottle and starting bottles, but if 
one prefers to fill the starting bottles and start with air 
it is best to take out the exhaust valves first. 

Rule 2.—Start by having the injection bottle well 
pumped up, engine primed and everything ready as for 
starting with air. Be particular to have oil flowing from 
the fuel valve. Open the air valve to fuel oil valve to 
one cylinder first. Unhook the exhaust valve, and the 
engine should begin to fire. Repeat this process with 
each cylinder until they all fire. As soon as the engine 
is able to take care of itself, open the main switch in 
the steam unit, being particular to keep the speed of the 
steam engine down as low as possible after getting the 
required number of amperes, never letting the generator 
of the oil engine become overheated. 

Our Diesel requires from 800 to 900 Ib. air pressure 
to start it. When there is 500 or 600 Ib. pressure left 
in the starting bottles, get the engine into starting posi- 
tion, the same as for starting with air. Go through the 
same operation as before, in starting the steam engine. 
Bring up to the desired amperes, then, instead of barring 
the engine over, open the starting air valve. 

We have never failed to start our Diesel under the 
rules given in the foregoing and we have applied them 
several times. 


T. M. Epwarps. 
Kast Hampton, N. Y. 
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Where 1s the Power 
In a Double-Acting Diesel? 


By DonaL_p McIFEE 


LY all Diesel engines should not be double act 
ing was a problem that had long worried Jim 
Roberts, the bright young assistant engineer of 
the Teneha light plant. Egan, the chief, was of the type 
that encouraged his men to think, and the double-acting 
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Fig. 1—The double-acting Diesel diagrams Egan drew 


idea was born as a result of one of the many talks the 
men engaged in. 

Roberts had just started the 2,000-hp. single-acting 
unit that had been installed a week before and stood back 
to admire the smoothness of the action. 

“She runs as sweetly as a race horse,” exclaimed Egan 
as he joined Roberts. 

“Seems she is carrying too much weight to be in the 
real race horse class,” Roberts returned, “I never could 
understand why, as long as they took the crank, piston 
and flywheel from Jimmie Watt’s steam engine, that they 
didn't take the hair along with the hide and adopt the 
double-acting cylinder.” 

“That's a long sentence, Roberts,” smiled the chief. ‘| 
wonder if its grammar is any better than its logic.” 

“What's the matter with the logic part?” his assistant 
wanted to know. 

“Why do you keep talking about double-acting engines ? 
What is there about the animal that appeals so?” 

“Why you are almost getting something for nothing,” 
declared Roberts. “If you make the cylinder a little 
longer, close the bottom end and add a few 1 


‘iggings, 

you'll get twice the power that engine there can deliver.” 
“TH not deny,” Egan responded teasingly, “that ulti- 
mately you will get almost twice the power. But confi- 
dently, just how much of this power you are going to 
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get, will be delivered from the top end and how much 
from the bottom?” 

“You've got No. 2 on the line,” he continued, “so you'll 
have time to think let us take a 
concrete case. Suppose you had a 20x48-in. double-act- 
ing two-stroke-cycle Diesel running at 100 r.p.m. To 
start you out, we will agree that this cylinder will deliver 
800 b.hp. Ul even tell you that the piston rod is 8 in. 
in diameter and the mechanical efficiency is 75 per cent. 


for a few minutes. 


Now during one complete revolution what power is de- 
veloped in the top end and what in the bottom end?” 

Turning to the desk, Roberts scribbled a few seconds 
and then announced his result. 

“T figure,” he announced, “that the engine develops a 
total of SOO divided by 0.75, or 1,006 i.hp. Now if the 
rod has a diameter of 8 in. its area is 50-+- sq.in. The 
area of the piston is 531 sq.in. Deducting from this the 
50 sq.in. of the rod gives the bottom end 481 sq.in. and 
the top 531, or a total of 1,012 sq.in. So,” Roberts con 
cluded, “we get 1,066 hp. for 1,012 sq. in. of piston area, 
or 1.05 hp. per sq.in. 
velops bod 


If this is true, the top end de 
1,05, or SO | 


hp., and the bottom end 505. 


L65,000 pr —— = 
! 











Fig. 2—He allows for the piston rod 

The answers don’t quite jibe with the 1,066, but T dropped 

the fractions as | worked it out.” 
“Roberts, my boy,” laughed Egan, “You are becoming 

a wizard as a mathematician, and even though your 

answer is correct, it’s wrong.” 
“T'll eat my hat if it’s wrong. 

The 


on being shown. 


Show me where I am 


wrong.” assistant, being from Missouri, insisted 


So strong was his state affection that 
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he at times even refused to believe himself, especially 
when recounting some of his tales of life in Old Mexico. 

“Now, my boy,” Egan returned conciliatingly, for he 
knew Roberts was easily riled, “I don’t deny that your 
total horsepower is correct, but your division of the work 
between the two ends is as one-sided as that of the big 











Fig. 3—The assistant constructed the head-end 
total pressure diagram 





fellow in the movies who acts in an advisory capacity to 
the little fellow moving the piano. 

“Suppose I answer your question by first asking an 
ther,” he continued. “T will sketch two indicator dia 
grams, which we will make Fig. 1, and we will assume 
that they were taken from this double-acting engine. 
Now tell me, Roberts, what is the pressure exerted on 
the piston on the down stroke at the point 4 in the stroke 
proportional to?” 

“You can’t catch me on that,” declared the assistant. 
“T state that it’s proportional to the distance BC.” 

“As usual,” Egan remarked dryly, “you are wrong. 

“Now, my boy,” he continued, “listen while an old 
timer reveals some confidential information. When the 
piston is moving downward on the power stroke, it is 
opposed by the compression not in the top end but in 
the bottom end. So its net pressure is not proportional 
to bC, but to bl, minus the small distance «1D the 
crank-end compression is above the atmospheric line.” 

“That's clear,” Roberts. “But it 
mighty little difference in the answer.” 


conceded makes 

“That is a hasty conclusion not worthy of your men- 
tality,” Egan returned with a grin. “Remember that 
while we talk of cylinder pressures in terms of pounds 
per square inch, it’s the total pressure in the piston that 
determines the power developed. So let’s pretend the 
height of the diagram is scaled to total cylinder pres- 
sures. Since the piston has a diameter of 26 in., its top 
area is 531 sq.in., and with a maximum pressure of 500 
Ib. per sq.in. the total pressure on the piston top is 
205,500 Ib., and we can simply multiply our indicator dia- 
gram scale by 531 to make a scale for the entire top end 
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in terms of total cylinder pressure. 
or lower end . 

“What's the matter with using the same scale,” broke 
in the assistant. “The cylinder is the same diameter all 
through.” 

“A while ago you mentioned the piston rod, so I sup- 
posed you intended to keep it in the engine.” 

“T declare | forgot all about that,” Roberts apologized. 
“But how are we going to fix up the diagram if we allow 
for the rod?” 


Now as to the crank 





“Well, by your calculations a while ago you found the 
rod had a sectional area of 50 sq.in. If we deduct this 
from 531, we have 481 sq.in. on the piston bottom. <A 
maximum pressure of 500 Ib. would then give a total of 
240,500 Ib. 

“Our crank end diagram,” continued Egan, “is then 
too high if we use the same scale as for the head end. 
So we will remake it by locating the curves at the proper 
places.” 

At this point the chief busied himself in redrawing the 
two diagrams, producing for Roberts’ inspection the dia- 
eram labeled Fig. 2, in which he showed the old crank- 












Fig. 4—The crank-end pressure 
diagram was also drawn 





end diagram in broken lines and the corrected one along 
with the head-end diagram in full lines. 

“Now, my boy, remember that at any point 4 the total 
pressure on the piston top is proportional to the distance 
RA and this is opposed by the compression pressure in 
the crank end as measured by Dl. The difference BD 
represents the pressure forcing the piston downward. On 
the upstroke the same process must be followed.” 

Egan continued: “You see that the head end or crank 
end diagram, when taken alone, does not give the net 
pressure on the piston during any particular stroke. 
What we should do is to build up two new diagrams, 
showing the net pressures on each stroke. This is done 
by subtracting the compression pressure in one end from 
the expansion pressure in the other. That is a job I'll 
leave you do while I work out our daily cost sheet.” 
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Roberts tacked the diagrams of Fig. 2 to his drawing 
board and got busy with his compass and T-square. In 
a short time he produced Figs. 3 and 4+ for Egan’s in- 
spection. 

“Now, Chief, I think I see through it, for this is some- 
what like a net force diagram you one time drew for us 
boys. See if I’m right. 

“T measured the distance between the head-end ex- 
pansion and the crank-end compression line at various 
points on the stroke and laid these off above the base 
line. I also did the same for the crank end, but put the 
curve of pressures below the zero line. This drawing, 
Fig. 4, is the result, while Fig. 3 is for the head end. 
Then I subtracted the negative work on the head end 
from positive work diagram. I also did the same for 
the crank end and by combining drew Fig. 5.” 

Egan was visibly proud of his assistant’s work, for it 
proved the boy was thinking, so he did not hesitate to 
voice his praise. 

“Roberts, that is a fine piece of work and you can see 
that the head end is doing considerably more than the 
crankend. But have you considered the effect of gravity ?”’ 

“That's over my head,” Roberts acknowledged, who 
failed to see or overlooked the fact that on the down 
stroke the weight of the piston, piston rod and connect- 
ing rod was helping to turn the crank while on the up 
stroke those parts had to be lifted against the gravity pull. 








3 and 4 


Fig. 5—Combining Figs. 
gave this diagram 


But as soon as Egan had pointed out this action, Roberts 
was quick to accept it, only he did not quite know how to 
make it show on the diagram. 

So Egan tried to help by asking the question, ‘These 
parts exert a constant gravity effect throughout the 
stroke, don’t they? If so, couldn't you make a new base 
line such that the head-end diagram is of a greater depth 
and the crank-end diagram of less depth?” 

“That would do,” agreed the assistant, “but I don’t 
see where the line is to be placed.” 
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“Suppose we say the parts weighed 10,000 Ib. If we 
lay off a line at the 10,000-Ib. mark below the base line 
we have increased the head end diagram by 10,000 Ib., 
and by subtracting 10,000 Ib. from the crank-end dia- 
gram we can correct this diagram by drawing the new 
base in the shape of a broken line.” 

Roberts did as suggested on Fig. 5, and as he compared 
this with the two diagrams in Fig. 1, he could see that 






Fig. 6—Comparing the top and bot- 
tom parts of Fig. 5 showed that the 
head end did most of the work 


To 
satisfy himself he cut out the crank-end diagram and by 
placing it over the head-end diagram, made the ditference 
more noticeable. 


the outputs of the two ends were by no means equal. 


Egan left Roberts to digest the problem for some time 
and concluded the morning's discussion by pointing out 
that while a double-acting engine was double-acting, the 
powers developed in the two ends were by no means 
qual. “But,” he reminded Roberts, “when you have two 
uch cylinders, the two pistons balance and the difference 
in diagram areas is due to the presence of the rod only.” 

———————— 


Thoughts on the Installation of 
Producer-Gas Engines 
By H. WerLanp Los 


— many producer-gas engines have been 
£4 Asupplanted by oil engines or electric motors, a num 
her of these engines are still rendering reliable and eco- 
nomical service. On the other hand, many failures of 
suction-gas engines are on record, but have not operators 
of oil engines and electrical machinery experienced all 
kinds of trouble? It is beyond dispute that local con- 
ditions have much to do with unsatisfactory service of 
internal-combustion engines, especially when they are in- 
stalled in an out-of-the-way place or the operating force 
is inexperienced. 

An important problem involved in the operation of a 
producer-gas engine 1s embodied in the cooling of the gas 
during its passage through the scrubber and the engine 
cylinders. If the charge is not sufficiently cooled down 
by means of cold water before entering the combustion 
chamber, the temperature will be relatively high and the 
specific weight correspondingly low, so that the capacity 
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of the engine per pound of gas will be more or less re- 
duced. Moreover, part of the gas will condense in the 
piping system instead of in the scrubbers, and during 
starting the moisture will be drawn into the combustion 
chambers, thereby fouling the igniters. 

ln case warm cooling water flows into the breech end 
water passages and cylinder water jackets, then matters 
erow worse. The tar on the inlet-valve cages will cause 
the valves to stick and leak; if not, heavy preignitions 
will be set up. 

When the cooling water supply is limited, the heavy- 
oil engine is generally preferable to the gas engine unless 
the existence of fuel in the shape of waste material makes 
How- 
ever, it is not generally known that the water consump- 


the installation of recooling equipment warranted. 


tion of a producer-gas plant can be substantially de- 
creased by turning the waste cooling water of the engine 
cylinders into the washing and filtering apparatus of the 
vas plant. If required, cooling the waste water of the 
engine can be easily done, for instance, by atomizing the 
tepid water and exposing it to the surrounding air. 


INSTALLING AN ENGINE IN CRAMPED QUARTERS 


Sometimes it is necessary to install an engine 1 
cramped quarters, and it is here that operating experience 
counts. By grouping the engine and auxiliaries properly, 
all the parts that require adjustment are within easy 
reach. 

The exhaust pipe should not be embedded in concrete 
w brickwork. In one particular instance a 4-in. exhaust 
hend was entirely enclosed by brickwork, so that the bend 
attained an abnormally high temperature. After three 
vears the engine’s capacity decreased rapidly, until it was 
hardly possible to carry 5 per cent of the normal rating. 
finally, somebody suggested removing the brickwork, 
and it was found that the passage through the exhaust 
bend was considerably restricted, owing to collapse of 
the horizontal part of the bend. After the defective part 
has been replaced, everything was found to be normal 
again, 

Furthermore, one must take into account that a gas 
engine is a poor pump, so that it is necessary that the 
suction line offers a minimum of resistance. 


Makine Goopv Gas 


If the producer is not well designed, the COz is not 
cifectively reduced to CO, the height of the combustion 
zone is abnormally increased and part of the gas pro- 
duced ignites on top of the fuel bed, causing unsatis- 
factory operation of the engine. The flame may be tem- 
porarily quenched by feeding more coal, but finally the 
whole mass of fuel is set on fire and the production of 
gas is interrupted unless it is possible to remove a part 
of the fire during operation of the engine. 

The next time that the plant is to be started, a large 
quantity of unconsumed coal must be removed in order 
The unconsumed coal has 
heen incandescent and is inferior to the green coal. When 
the producer attendant endeavors to fire the unconsumed 


to make starting possible. 


Still more coal 
be afterward removed. In such a 
case a radical cure is recommended. 

Normal gas production should be possible with a shal- 
low fire in the producer. 
that the plant is in good condition and a 
criterion of efficient gas production, 


coal again, matters are growing worse. 
is needed and must 


A minimum loss of coal is an 
incication 
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What Do You Know? 


By L. H. 


MORRISON 


The answers are on page 1028 

N DISCUSSING the qualifications of an engineer 

in his absence, a fellow engineer remarked, “He isn’t 
one of these fellows who are lazy and sit around all 
the time. I’ve never attended an engineering conven- 
tion but that he was on his feet 80 per cent of the 
time.” Why is it that the average man_ resents 
loquaciousness on the part of an engineer? The law 
of probabilities indicates that the talkative member must 
be correct part of the time, even if he knows nothing. 
To be able to talk does not require that we take one 
of these much advertised “courses.” All we need do is 
to collect our thought beforehand and find out what we 
know a few days ahead of the speaking contest. Try 
your hand on these ten questions : 

Ques. 1—In an ice tank the brine is circulated by a 
motor-driven propeller. Assuming that one horsepower 
is delivered by the motor to the propeller shaft, does 
all this power reappear as heat in the brine? 

Ques. 2—Was the first Scotch marine boiler built in 
the United States or in Great Britain? 

Ques. 3—Will more work be done in raising one 
pound of air or one pound of water from 15 Ib. to 150 
Ib. abs. and delivering it into the discharge line? 

Ques. 4—What is the cause of a turbine changing 
speed rapidly, giving it the so-called “hunting” effect ? 

Ques. 5—What is meant by the 
cutoff of a steam engine? 


‘ 


‘apparent” and “real” 

Ques. 6—How would you set the safety cams of a 
Corliss valve gear? 

Ques. 7—How would you increase the speed of any 
engine using a spring-loaded governor? 

Ques. 8—How can you prevent boiler fractures due 
to caustic embrittlement ? 

Ques. 9—Is it safe to use a steam cylinder oil for 
the cylinder lubrication of an oil engine? 

Ques. 10—If a two-phase 440-volt motor, with its 
stator coils connected series, had its winding regrouped 
in three-phase series-star, how many volts would the 
winding be good for? 
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What Is FR in the Equation 
PV = RT? 
By W. V. FITZGERALD 


HERE are two things that must be remembered in 

considering any calculation on the behavior of air. 
One of these is that heat is really something having two 
dimensions—quantity and degree. It is not something in 
the nature of a mystery. 

It is to be remembered that heat and temperature are 
quite different. Temperature indicates the degree or 
intensity of heat, while a quantity of heat is denoted by 
units arbitrarily called British thermal units. 

The formula PI” = RT describes the behavior of a 
unit weight of a perfect gas. This expression is found 
to be practically correct for real gases at normal tem- 
peratures, but it does not accurately express the relations 
existing for gases at temperatures of —221 deg. F. and 
lower, and high pressures of several thousand pounds. 
The relation expressed by this equation between pres- 
sure, volume, and temperature is well known to engineers 
and need not be discussed. The significance of the con- 
stant FR is not, however, so well known. 

In order to arrive at an understanding of F it is neces- 
sary to discuss the specific heat of air. 

When a pound of iron is heated and its temperature 
raised one degree, there is but a slight change in the 
volume of the pound of iron. There is, however, a 
definite quantity of heat required to raise the temperature 
of the pound of iron one degree. This quantity of heat 
is known as its specific heat. 

When a pound of air is heated, two things may take 
place because of the elasticity of the gas. The air may 
be permitted to expand while the pressure remains con- 
stant, or the volume may be made to remain constant 
while the pressure is allowed to increase. This is a 
decidedly different condition from that of the pound of 
iron, where expansion has no appreciable effect on the 
specific heat. 

If a pound of air is heated until its temperature 
is raised one degree, and at the same time its pressure 
kept constant, the volume of the pound of air will be 
increased. In effecting this increase of volume, work is 
done by the expanding air on the air outside the con- 
tainer. Not only is energy put into the air to raise its 
temperature, but more heat is added to perform the work 
of increasing the volume of the pound of air. The 
amount of heat required per pound has been determined 
by experiment as 0.2375 B.t.u. This is the specific heat 
at constant pressure, and is expressed by the symbol C>. 

If a pound of air is heated until its temperature is 
raised one degree, at the same time keeping its volume 
constant, there will be a rise in the pressure of the air. 
In effecting the increase in pressure, only that work is 
done which will cause the 
rapidly. No external work 
quently, there is less energy 
heat required per pound of air has been determined as 
0.1689 B.t.u. This is the specific heat of constant vol- 
ume, expressed as C,. 


vibrate more 
is done by the air; conse- 
consumed by the air. The 


molecules to 


The difference between the heat required to heat a 


pound of air at constant pressure and at constant volume 
is 0.0686 B.t.u. 
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This figure represents heat and may therefore be trans- 
lated into terms of foot-pounds by multiplying by 778. 
If the pressure is based on the square foot as the unit, 
the figure representing R becomes 0.0686 x 778 = 
53.37. 

The value of 7 can he arrived at by a different method 
The density of any gas varies inversely as the volume. 
If 0.0807 is the weight of one cubic foot of dry air at 
atmospheric pressure and 32 deg. F., the volume of a 
pound of air is the reciprocal of this, or 12.39 cu.ft. 

\ir expands of its volume for each degree rise 


] 
491.4 

Thus if the temperature of a pound of 
12.39 
491.4 
xX 2,116.8 (atmos. press. per sq.ft.) = 53.37 = R. 

It is interesting to note that the value of R, arrived at 
by these widely different methods, is identical. 

R represents that amount of heat or work supplied or 
consumed over and above that supplied in raising the 
temperature of a unit weight of a perfect gas one degree 
at constant pressure, and which amount is used in per- 
forming external work in pushing back the atmospheric 
pressure during the expansion necessary to accommodate 
the increased volume of air. 

A simple example of the use of R in the formula is 
as follows: 

A tank having a capacity of 150 cu.ft. contains 50 Ib. 
of air and its temperature is 80 deg. F. 
find the pressure. 

Since the total volume of the air is 150 cu.ft. and 
since there is 50 Ib. of air, a single pound of air will 
occupy 3 cu.ft. 

Therefore, ]/”7 = 


in temperature. 


air is raised one degree, the external work done is 


It is desired to 





3 cu.ft., T, or absolute temperature 


80 +- 460 = 540. From the formula PI’ = RT, 
R 53.37 & 540 ; 
>= ——e— : 9,600 Ib. per sq.ft. pressure, 


or 66§ Ib. per sq.in. 


pice 


In A Vapor Type HlreatinG System the air that has 
been forced from the radiators and other parts of the sys- 
tem into the return line must be eliminated, and this 1s 
frequently done by having the return line open to the air. 
A more usual arrangement is to discharge the air through 
a vent trap. This trap is installed so that the water will 
ordinarily pass around it on the way back to the boiler, 
but the air goes to the trap and escapes through the vent 
in the vessel. Should the water in the return line rise 
above normal, it will then enter the trap and cause a 
float to rise, which closes the trap, thus preventing the 
loss of water from the system. In many systems the 
trap is equipped with a thermostatic valve that prevents 
the loss of steam through the vent and also prevents the 
return of air to the system when the pressure drops below 
that of the atmosphere. With a system so equipped, it 
is possible to maintain a slight vacuum during light load 
periods. 

a ee 

ERRATUM. On page 434 of Power for Sept. 20, 1927, 
Fig. 3 shows a design of steam turbine built by Brown, 
Boveri & Company. The name of the designers was in- 
advertently omitted, and belated credit is here given for 
the source of this drawing. 
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The Factor of Evaporation 


>~NGINEERS are conservative and continue to use 
4 many terms that seem to have outlived their useful- 
ness. Some of these are now under debate, as_ for 


instance the boiler horsepower. Another term of ques- 
tionable usefulness is the “factor of evaporation.” 

This factor is the term by which the actual evaporation 
must be multiplied to find the equivalent evaporation 
from and at 212 degrees Fahrenheit. It is found by 
dividing the total amount of heat per pound of steam 
added by the boiler, by the latent heat per pound at 212 
degrees. Since the latent heat per pound of steam at 
212 degrees is not the same in all steam tables, the factor 
of evaporation varies, depending upon the particular 
steam tables used. The answer desired in every case 
hy the use of this factor is the equivalent evaporation of 
the boiler from and at 212 degrees. 

This equivalent evaporation can be found directly by 
multiplying the total steam evaporated by the total heat 
per pound of steam added by the boiler and dividing the 
result by the latent heat per pound at 212 degrees. Why, 
then, interpose an intermediate term, namely, the factor 


of evaporation, in this simple 


calculation? It has no 


physical significance nor does it in itself indicate any 
of the boiler. 


it is a numerical term and that is all. 


special ability or performance In other 


When the 


result can be found so easily by the direct method, why 


wore Is, 


retain the apparently unnecessary term of factor of 
evaporation ? 


cctninntnencanstensnei laser semcscciammnnsian 

A Half Century 

of Engineering Service 
T HAS been said that the 


nation is recorded in the proceedings of its engineer- 


industrial progress of a 
ing societies. Similarly, civic accomplishment in a com- 
munity usually reflects the attainments and zeal of its 
engineers or, more particularly, of its local engineering 
holies. 

The Engineers Club of Philadelphia, which has just 
celebrated its fiftieth birthday numbers among its mem- 
bers, past and present, men whose contributions to 
science, education, industry and transportation have left 
their impress both locally and nationally. Moreover, the 
Club, in addition to having a membership of over seven- 


teen hundred, has become the center for the local activi- 
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ties of seventeen engineering societies, representing an 
affiliated membership of thirty-five hundred. 
Obviously, this has been brought about by offering 
something more than a place for engineers to congregate. 
That the Club is an organization with a soul, represented 
by good fellowship and an indomitable will toward ac- 
complishment, is conceded by 


have been 


privileged to come in intimate contact with it. 


those who 

Credit to a large degree belongs to the Club’s energetic 
secretary, Charles FE. Billin, whose presence lent a touch 
of romance to the anniversary. Not only was he one 
of the organizers of the Club fifty years ago, but its first 
secretary. After two or three years as such, he resigned, 
devoting the next forty years to engineering practice and 
returning in 1920 to become again the permanent secre- 
tary, which office he administers with a degree of ac- 
tivity that would tax the energy of a man half his age. 
In conferring honorary membership upon Mr. Billin, 
at the banquet, the trustees performed a gracious act. 

Power felicitates the Engineers Club of Philadelphia 
on attaining the half-century mark and predicts that in 
the next fifty years it will add even greater laurels to it: 
record of accomplishment. 


———__ 


Acceptance Tests 


Cia purchase agreements include a guarantee of 

the performance of the equipment being bought. 
In accepting performance guarantees, the purchaser as- 
sumes an obligation as well as the manufacturer. It 
should be his duty to have this equipment tested, either 
in his own plant or when possible in the manufacturer’s 
shop, in order to determine whether guarantees have been 
fulfilled. 

Such a course consistently followed by all purchasers 
and the strict enforcement of guarantees would soon 
make manufacturers realize that over-guaranteeing per- 
formance in an effort to secure a sale is an expensive 
policy. 

When tests are contemplated, both parties should 
agree in detail, before the equipment is bought, regard- 
ing how and where the tests are to be made. Whether 
they are made in the manufacturer’s shop or in the pur 
chaser’s plant is a matter of convenience and depends 
upon which location will yield the most reliable results. 
Other things being equal, the tests should be made in 
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the manufacturer's shop as this affords a better oppor- 
tunity to make whatever mechanical changes may be ad- 
visable in order to make equipment meet guarantees, and 
also tends to prevent disagreements. 

Upon whom the burden of paying for the cost of ac- 
ceptance tests falls is a live question. At present the 
usual practice is that tests made in the manufacturer's 
shops are paid for by the manufacturer, while tests made 
In the last 
analysis, however, the purchaser bears the expense of 


at the plant are paid for by the purchaser. 


whatever tests are made, since the expense to the manu- 
facturer is added to the purchase price. That is the 


purchaser’s part of the joint obligation. 


When Is An Engineer? 


HAT to call the man who operates machinery is 
a question that is discussed now and then, but 
nobody seems to get anywhere by the discussion. 

A recent development is the official adoption by a 
large contracting firm of the substitute terms. The man 
who operates stationary equipment, such as an air com- 
pressor, a hoisting engine, a pump or a power plant, is 
known as an operator. He who drives moving equip- 
ment, such as a locomotive, a locomotive crane train or 
a tractor, is known as a runner. 

There are those who would confine the terms engineer 
to men who have accomplished a certain type of educa- 
tion in a definitely specified manner, altogether forgetting 
that the degree of a man’s education is an intellectual 
rather than an academic degree, and that it is quite inde- 
pendent of how he acquired his ability. Engineering 
capacity is not a matter of memorizing facts from a 
book, or even from a laboratory, but it is rather an abil- 
ity to see facts clearly, to think straight, and to act 
promptly, to the end that effective measures may be 
taken to the accomplishment of the desired result. 

Our European friends spell the word correctly. They 
call an engineer an ingenicur. The name comes from 
the Latin word ingenium, from which is derived our 
word ingenuity. From the point of view of our language 
structure an engineer is a man who is capable of exhibit- 
ing ingenuity. Custom has naturally restricted the use 
of this word to particular fields of activity, but, never- 
theless, it appears that this criterion is not a bad one in 
deciding who shall be called an engineer. Some men 
carry the title who certainly do not meet this test. 

And this applies just as often to the college graduate 
Others 
qualify richly under a requirement of this sort, whose 


as to the man of more limited formal schooling. 


formal academic training would never entitle them to 
any of the conventional “degrees” that mean so little in 
indicating the real qualifications of men. 


On the whole, it would seem that little is to be gained 
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by calling a man an operator or a runner. The fatter 
term, particularly, might be taken to imply that he works 
more with his feet than with his head, and while it is 
true that some men who call themselves engineers seem 
to be in this unfortunate category, nevertheless, it is a 
pity to deny to a large class of men a title to which most 
of them are fully entitled, because a minority of. their 
associates are obviously ill-qualified to do honor to the 
title. 

Nobody objects to calling all sorts of people by the 
term business man. This covers all manner of men from 
the presidents of our biggest financial and industrial insti 
tutions down to the corner groceryman, and perhaps even 
the newsboy. Business is a broad term, and everybody 
knows that a business man is simply a man engaged in 
some variety of business undertaking. Similarly, en- 
gineering is a field whose breadth is constantly surpass- 
ing our imagination, and most intelligent people under- 
stand that a man indicated as an engineer is simply one 
who is working in some capacity in a restricted portion 
of this vast field. In other fields it is not customary to 
differentiate finely in the assigning of labels to classes of 


people. Why be so fussy about the engineering field ? 


Imagine the Savings! 
MAGINE what a 


power and maintenance requirements of some indus- 


difference it would make in the 
trial plants if the lubrication of the production equipment 
were as efficient and economical as the lubrication of the 
units in the power plant. Lubricants cost money and so 
do repairs. Too much, too little, or wrongly applicd 
lubricants may not attract much attention at the time of 
application, but, when the monthly or yearly cost sheets 
appear, the effect is evident although its cause may not be 
recognized. 

The ability of the power engineer to handle lubrica- 
tion in the best way is seldom taken advantage of by the 
management. So, when improper lubrication puts an 
extra burden on the power plant, all the power engineer 
has to do is to generate the added power. Of course, he 
could call attention to the improved lubrication service 
that he could render. But that would only add to his 
existing troubles. 

And the management is not likely to see the cost of 
poor lubrication, hidden away, as this cost is, among other 
larger items of expense. But if they did happen to find 
out and then turned this important service over to the 


power engineer, imagine the savings that could be made! 





<i 
ee 


A QveEsTION TO BE ANSWERED in the future by the 
engineer and economist is: What effect on the marine 
Diesel will result from the development of pulverized 
coal equipment for use with Scotch marine boilers? Tests 


indicate that powdered coal can be handled successfull: 
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IDEAS from PRACTICAL MEN 





Readers are urged to use this department for the ex- 


change of practical operating information. 


A minimum 


of five dollars will be paid for contributions accepted 





Spring Support for Exhaust Pipe 
Feat H exhaust pipe from a gas engine dis- 


charged into a tunnel, and while this arrangement 
quite effectually muffled the sound, the exhaust gas be- 
came objectionable in the tunnel and the pipe had to be 
changed to discharge in some other place. 

It seemed that the only way out of the building with 
the new pipe was through the roof, so the old pipe was 
cut off at the floor line. The stub piece was then 
screwed out of the exhaust connection on the engine, 
cut off and threaded, short enough to allow an elbow to 
be screwed on the bottom end and clear the floor about 
six inches. 

\ piece of pipe long enough to allow the vertical pipe, 
which went through the roof, to clear the cylinder was 
screwed into the elbow and another elbow 
an ee 
||| 


screwed on 























Spring cradle supports weight of exhaust pipe 


the other end of this pipe, after which the vertical pipe 
was screwed into the second ell. 

This placed quite a strain on the engine from the 
weight of the pipe, so some way had to be devised to 
support the pipe. If wedged so that the weight of the 
pipe came on the floor, the expansion when hot would 
also throw an undue strain on the engine cylinder, so a 
cradle was made from a piece of 4x2-in. iron, bent to 
the radius of the pipe and a hole tapped in each end for 
a 3-in. screw. 

Two heavy springs were then secured, the cradle and 
springs assembled under the short horizontal pipe and 
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the screws tightened until the springs took the weight of 
the pipe, as shown in the illustration. 

This arrangement allowed for expansion and also re- 
lieved the cylinder of any strain due to the weight of 
the exhaust pipe. P. ELiiorr. 

Topeka, Kan. 


Why the Duplex Pump 
“Quick- and Slow-Stroked” 


HE writer of this letter has had more than twenty 

years of practical mechanical experience, covering 
almost all kinds of power plant apparatus, both obsolete 
and modern. 

A man with this much experience naturally feels that 
he has absorbed quite a lot of knowledge, but generally 
when he begins to get chesty about what he knows and 
to think that all that other men have to do to be wise 
is to wear his hat for a little while, something comes 
along that humbles him and teaches him that he has either 
forgotten part of it or hasn't learned it all yet. 

An incident of this kind happened recently, which 
will illustrate this statement and may help some other 
man out of difficulty by refreshing his memory as to the 
behavior of a duplex pump. 

The operating engineer reported at about 4 p.m. that 
a duplex boiler feed pump was not working properly, and 
I immediately set about correcting the trouble. 

This pump fed only one boiler for heating and drying, 
and from all indications the trouble was in the water 
end; one side would stroke quickly and the other slowly, 
and the check valve seemed to seat noisily when the slow 
side stroked, which would indicate that the packing was 
gone from the water piston in the side that stroked 
quickly. 

The water cylinder head was removed and the packing 
taken out of both pistons. As was expected, this packing 
was badly worn on one side of the pump, but did not 
seem bad enough to cause the trouble; however, new 
packing was put in both pistons, the cylinder head re- 
placed and the pump tried again. 

There was still an appreciable difference in the speed 
of the two sides of the pump, but as both sides seemed 
to operate the check valve, it was decided that one side 
was packed a little tighter than the other and that every- 
thing would be all right as soon as the packing wore a 
little on the tight side. To make sure that everything 
was all right, a trip was made to the plant at about 7 p.m., 
and sure enough, the pump was running slowly and both 
sides pumping apparently normally, but the next morning 
there was a note from the night man saying that the 
pump had given him trouble again and that he had been 
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compelled to use the auxiliary feed to keep water in the 
boiler. 

When the pump was started the action was found to 
be much as it had been before. It was then reasoned 
that there must be an obstruction so that the water could 
not get either to or from the side of the pump that was 
running slow. 

The suction and discharge lines and passages were 
examined and found clear, and to make certain that the 
valves were not at fault, the valve chambers were opened 
and new valves put in, but still one side would just drag 
along with the throttle wide open. 

It was next decided that the feed pipe was limed up 
inside the boiler, and in order to make sure, a pressure 
gage was put on the discharge side of the pump, which 
quickly showed that the free running side of the pump 
was the one that was pumping and that the discharge 
pressure was little in excess of boiler pressure. 

This showed conclusively that the feed pipe was clear 
and that the trouble was in the power end of the pump 
and in the slow or lazy side. The setting of the steam 
valves was checked and found to be correct, which led 
to the conclusion that the steam piston rings were leaking 
so badly that the steam was equalizing on both sides of 
the piston and doing no useful work. But in taking off 
the steam cylinder head to examine the piston, we found 
a large section of the head gasket was blown out between 
the cylinders, allowing steam to bypass from one cylinder 
to the other. Which all goes to show that while 95 per 
cent of pump trouble is probably in the water end, the 
steam end can also fool you sometimes. _P. ELLIson. 

Topeka, Kan. 


—_ 
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Anti-Friction Bearing Proves 
Satisfactory Where Babbitted 
Bearing Failed 

N the hydraulic plant at Nashua, Iowa, the exciters 

for the a.c. generators are belt driven from 48-in. 
pulleys mounted on the vertical shafts between the gen- 
erators and the waterwheels. The belts run with a 
quarter-turn, which necessitates idler pulleys about 12 in. 
in diameter with a 12-in. face. Originally, these idler 
pulleys were babbitted and ran on nearly vertical shafts 
about 3 in. in diameter, with grease lubrication. These 
bearings threw grease and were noisy as soon as there 
was any wear. They often failed in three days of steady 
running. 

In an endeavor to overcome this trouble one of the 
idler pulleys was fitted with anti-friction bearings and 
felt washers. The pulley ran smoothly and quietly with- 
out throwing grease. The first unit tried out gave such 
excellent service that the rest of the pulleys were fitted 
in the same way. This practically ended bearing and 
grease trouble and added considerably to the efficiency 
of the plant. 

There are undoubtedly many cases in the various 
power plants throughout the country where ordinary 
babbit or sleeve type of bearing could be replaced with 
anti-friction bearings with equally good results as ob- 
tained in this case. In most cases the cost would not be 
excessive, and considerable saving might be made in the 
cost of lubrication and a big reduction in the cost of 
maintenance and repair. C.. ¥. Faas. 

Charles City, Iowa. 
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Repair Jobs on Small Turbines 
Frequently Difficult Owing to Design 


URING the past several weeks it has been my priv 
ilege to witness several repair jobs on small turbines 
In every case the coupling had to be removed, and 
I have been forced to believe somewhat against my will 
that all turbine builders are not in sympathy with the 
repair gang. 
lor instance, in one case, where room was at a pre 
mium, the coupling had been forced on at the factory, 
and two hours’ heating and a pull of six tons was neces 
sary to remove it. When it was replaced (also heated), 
it stuck and had to be mauled the last three-eighths of 
an inch. 


In the same plant another turbine was under repairs, 
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Different methods of fitting coupling to shaft 
on small steam turbines 


and this coupling was provided! with a taper fit and 
threaded spindle for pulling it on, as shown at / in the 
illustration. 

In the first instance eleven hours were required to 
complete repairs and in the second, something over six 
hours. 

In one case sometime ago, a hole was drilled and 
tapped fora 1-in. bolt as at C and the coupling was heated 
and drawn on by means of the bolt. It always has looked 
more or less crude to me to see men slugging on 
couplings, when they can just as well pull them on or 
use a hydraulic press. And again, some turbine makers 
design and build machinery so that only factory tools 
will fit and all repairs will presumably have to be made 
by the factory. 

After dealing with one company, an experiment was 
made. The turbine owner had patterns and castings 
made locally and the machine work done in his own shop. 
The entire cost was less than half that of the manufac- 
turer, and the job was equally as good. 

One impractical design I came across was in a small 
turbine where the shaft governor was screwed on with a 
right-hand thread and setscrews were set down on the 
thread to keep the governor from unscrewing. 


New York City. C. W. Peters. 
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COMMENTS from READERS 





What ls The Best Type of Gas 
Burner For Small Combustion Space? 


| SHOULD like to have some suggestions from readers 
of Power on how to fire natural gas efficiently in a 
Scotch type of two-pass boiler, designed for coal burning. 
Other details of the boiler are: Heating surface 1,000 
sq.ft., hand-fired, 70-ft. stack, 4-in. first-pass tubes and 
3-in. upper-pass tubes; heating value of gas, about 1,080 
B.t.u. per cu.ft.; boiler pressure desired, 5 lb. for heating ; 
gas pressure, 5 in. of water. 

What kind of burner should be used in this small 
combustion space to get maximum efficiency and flue-gas 
analysis? Do the large tubes have any effect on the 
efficiency? If so, how can this be readily helped? Any 
information will be appreciated. C. W. STEVENS. 

Tulsa, Okla. 

* * * Ok 


Improper Distribution of Air on 
Underfeed Stoker Causes 
Grates to Burn Out 


HAVE been much interested in the discussion in re- 

cent issues of Power of the question of air distribution 
in underfeed stokers and the burning of grates, as out- 
lined by Mr. Croft in the Oct. 18 issue and commented 
on by Mr. Tray in the Nov. 15 issue. 

ft am wondering if any consideration has been given 








Fig. 1—Plan 


to the question of stoker length and its bearing on the 
depth of fuel hed necessary to carry the desired load, and 
on air distribution. 

In the plant with which IT am connected, we are using 
underfeed stokers six retorts wide and seventeen tuyéres 
iong imstalled under 5,000-sq.ft. water-tube boilers. ’ The 
projected grate area is 90 sq.ft., including the dump plate. 
Chis is considered a short stoker and necessitates a fairly 
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heavy but short fire. Our fuel is high-grade Eastern coal 
running about 76 per cent carbon, 18 per cent volatile and 
6 per cent ash and having a heat value of 14,500 B.t.u. 
per pound. 

In our particular case it is not probable that 75 per 
cent of the fuel is burned in the first half of the stoker 
designated as section A in Fig. 1, reproduced herewith, 
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Fig. 2—Plan of air distribution used by fireman No. 2 


nor is it probable that 75 per cent of the coal can be 
burned there, as the fuel bed is quite thick and dense at 
that point, tapering off thinner at point 4, and it is our 
policy to admit all the air that the grate will pass at 
point C. 

I recall having read several years ago a bulletin from 
the United States Bureau of Mines covering exhaustive 
tests on a small model furnace to determine the composi- 
tion of the gases at various points up through and above 
the fuel bed, and it was found that the gas at and just 
above the fuel bed surface was rich in CO and any 
attempt at forcing sufficient air through the fuel bed to 
burn the CO to COs only resulted in producing a larger 
quantity of gas of the same CO content; in other words, 
it simply increased the rate of fuel burning without 
changing the character of the gases, and in order to burn 
the rich gas more completely, secondary air had to be 
admitted over the fire. 

It is my contention that for our particular case and 
possibly in the case of Mr. Croft the method of No. 1 
fireman was correct, and to substantiate my theory I can 
show an operating condition of an average of 13 per cent 
to 14 per cent CO, in the rear pass of a three-pass boiler 
and a flue-gas temperature in the sarve pass of 525 deg. 
F. at 150 to 175 per cent rating on the boiler. These 
figures would not indicate much loss from excess air 
admitted at point C, as this excess constitutes the “‘sec- 
ondary” air necessary to consume the rich gas distilled 
at point 4. 

l‘urthermore, it is my opinion that the grates are more 
likely to burn with a heavy fire and minimum air than 
with bare grates and excess air. 
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It has been iny experience that more grates are burned 
with fires in a banked condition than when operating un- 
der load, the reason for this being that under banked 
condition the fire burns down to the grate, and since no 
air is passing through the grate there is no cooling 
medium to absorb the heat, and the grates burn. 

North Plymouth, Mass. C. B. Hupson. 


x ok * Ox 
Furnace Temperatures With 
Natural Gas 


N THE Nov. 22 issue the question is asked, “What 

furnace temperature would you expect to obtain with 
natural gas?” The answer given is, “With 10 to 20 per 
cent excess air gas firing gives a furnace temperature of 
not over 2,000 deg. F.” 

If we are expected to accept this literally and with- 
out further qualification I would say the answer is wrong. 
To begin with, in boiler furnaces it is my understanding 
that ratings, rather than excess air percentages, have the 
ereatest influence on furnace temperatures. 
space also is a factor. 


Combustion 
This is a natural-gas burning 
territory—about 80 per cent saturated, I should say— 
throughout Louisiana and east Texas, and it is not un- 
common to find furnace temperatures of 2,300 to 2,500 
and more, sometimes under boilers operated at 200, 250 
and to 350 per cent ratings; then there are glass furnaces 
which require well over 2,500 deg. at times, not to speak 
of welding furnaces operated with natural gas running 
close around 3,000 deg. Almost any good burner manu- 
facturer can guarantee not over 15 per cent excess air 
in samples taken at the first pass in boiler furnaces, and 
your percentages are taken for granted. Of course 
higher percentages of excess air will result in cooling 
and a consequent lowering of furnace temperatures with 
a rise in stack temperatures. 

If one should rely on the answer given, for specifying 
refractories down here, we would run into trouble. 

Shreveport, La. H. M. Gopsey. 


* * * ok 
Mercury Liquid Level Gage 


HE practical suggestion of the flow telltale for water 

tanks in the Sept. 6 issue brings up the thought of a 
simple telltale for the quantity of liquid contained in 
such tanks. 

While there are many liquid level gages available that 
show the height of the liquid in a tank, it is easy to 
construct a simple mercury gage that will give the quan- 
tity of liquid directly in gallons, cubic feet, or any desired 
units, as well as the level, without calculation or the 
purchase of special instruments. 

The accompanying illustration shows a glass U-tube 
containing mercury, connected to the tank at the lowest 
point that the level of liquid is expected to drop at any 
time. The U-tube should be calibrated in even height 
units and quantity units. 

For example: one inch of mercury corresponds to 
13.6 in. water, and the graduations for liquid level would 
be made to correspond to, say, feet of water by making 

>» 


zach division of the scale of an inch of mercury. On 


12 
13.6 


the same scale the volume of liquid corresponding to such 
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divisions, based upon the size of the tank, can be placed. 

The height of the mercury column would depend on 
the height of the tank, approximating one inch of mcr. 
cury for every foot of water. .\ zero calibration would 
be necessary to compensate for the column of liquid con- 
tained in the lead line from the level of the gage to the 
bottom of the tank. 

Should the tank be below the mercury gage, a depth 
of approximately 32 ft. of water below the gage would 
render the gage inoperative, in that a vacuum would be 
produced in excess of a mercury column corresponding 
to the local barometer reading. 

Proper corrections should be made for the density of 
the liquid measured, in cases where solutions, oil, etc., 
are used. Care should be taken, when connecting the 
gage to the tank to protect against clogging by sediment, 
etc., such as would occur if the line were connected to 
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Mercury telltale and method of connecting to tank 


the bottom of the tank. The details on the sketch show 
two methods of connection. 

A mercury column has advantages over a standard 
pressure gage in that it requires no resetting or calibrat- 
ing and is more accurate and dependable. 

For outside tanks the U-gage can be placed inside the 
building at convenient points. L. G. JONES. 

New York City. 


* * * x 


Why Do Boilers Shake? 


EFERRING to the query of IX. I. Clock in the Sept. 

27 issue on “Why Do Boilers Shake? it seems to 
me that his statement in the last paragraph, “It may be 
significant to note that this trouble is never encountered 
in boilers feeding turbines, because the flow of steam 1s 
constant,” is rather broad. 

Combustion is the most important feature, or rather 
the most common cause, and particularly in oil-fired boil- 
ers. Improper mixture of oil and air will cause a boiler 
to pant and shake so badly that it seems as if it would 
fall apart regardless as to whether it is supplying a tur- 
bine or any other type of engine. 

3oston, Mass. ISARLE S. NASON, 
Chief Machinist, U. S. Navy. 
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Filling Engineering Positions 


LIKE the consideration given applicants for engineer- 

ing jobs, by S. G. Williams, in his article on “Filling 
engineering Positions,” in the Nov. 1 issue. I refer to 
the attitude of confidence and protection to the applicant. 

However, [ do not think that the employer should 
communicate with the firm that presently employs the 
applicant. If the applicant fulfills all other requirements 
and the selection narrows down to last choice, his pres- 
ent employers should not be consulted at all. 

In the first place, they may be loath to lose the man 
and may not give the full unbiased facts. This often 
happens and gives the applicant an undeserved set-back. 

In the second place, it violates the applicant's confi- 
dence, in that you might as well write to his employer 
at first if you write without having hired him. His 
chances of being employed are still in the balance, so 
that if he is disappointed, he is in just as bad a position. 

| know that it is the policy of several personnel man- 
agers of large public utility companies not to violate the 
applicant’s confidence at any time, 
fer with the present employer at all. 

[ believe that this is the only truly fair-minded way 
to treat applicants. I do not think it necessary for the 
present employer to know anything about a man’s desire 
to make a change, “if the applicant indicates that such 
is his desire.” 


New York City. 


They will not con- 


FRED EM MARR. 


* * * x 
Proper Distribution of Air 
on Underfeed Stokers 


(TH reference to the inquiry of J. J. Croft in the 

Oct. 18 issue, as to the proper distribution of air 
through the various parts of a multi-retort underfeed 
stoker, my opinion is that the air distribution used by 
fireman No. 2 is the correct one. 

In a multi-retort underfeed stoker, green coal is, of 
course, supplied only in the underfeed section. Conse 
quently, it is in this section that distillation of the green 
coal takes place, and at the same time there is nearly total 
combustion of the thus formed. Then, to burn 
these gases and the coke, it is necessary to admit in this 
section the largest portion of the total air. 

Moreover, as the fuel bed travels toward the rear of 
the stoker, it is obvious that the amount of combustible 
remaining in the fuel bed or, 
decreasing more and more 
combustion, the 


coke 


rather, in the refuse, is 
Therefore, to obtain a good 
amount of air to be supplied in the 
various sections at the rear of the stoker is to be pro 
portioned to this decreasing percentage of combustible 

This opinion T have advanced and patented many years 
ago (see U. S. Patent Re. 15,462), has proved itself to 
he correct in practice and is plainly corroborated by the 
use of this method of air regulation and distribution in 
all the modern multi-retort stokers, 

In addition to the troubles experienced with the air 
distribution used by fireman No. 1, my opinion is that 
the efficiency is considerably lower than with the air dis 
tribution used by No. 2, for undoubtedly an excess of air 
is admitted in the lower parts of the ‘stoker and a de 
ficiency of air in the upper parts. The result is a poor 
COz, a smoky combustion and hence a poor efficiency. 

Paris, France. , M. RATEL. 
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Answers to What Do You Know 
The questions are on page 1020 

Ans. 1—The power delivered to the propeller is used 
in the slippage of the blades and in maintaining the 
velocity of the brine. The brine, after once being set 
in motion, could continue indefinitely were it not for 
the inter-fluid friction and the friction between the 
brine and the piping, ete. This frictional heat is equiv- 
alent to the power delivered by the propeller, and this 
heat, as well as the heat developed at the blades, must 
be removed by the ammonia. The heat leakage through 
the tank sides is insignificant and has been ignored. 

Ans. 2—Erastus W. Smith, an American engineer, 
designed the first Scotch marine boiler in 1851. 
was installed on the ship “Hermann.” 


This 


Ans. 3—The air will require much more _ power. 
Assuming both air and water are at 60 deg. F., one 
pound of air will have a volume of 12.8 cu.ft. and 
one pound of water will have a volume of 0.016 cu.ft. 
The work of compressing and delivering a pound of 
air can be found by the formula, 


144 Pals [ (Ps) 0% 
1.41—1 (7:) : 


Substituting the values of P; = 15 lb. per sq.in., Pe 
150 and 17; = 12.8 cu.ft., we find that the work in 
foot-pounds is 64,062. Water is practically incompres- 
sible, so it is admitted into the cylinder at 15 Ib.; 
immediately the pressure is raised to 150 lb. and the 
water is being discharged from the beginning of the 
stroke. The force exerted is then the pressure difference 
multiplied by the volume swept out by the piston, or 
work — 144 (1550— 15) Ss GCO16 = 


i "ork ae 


311 foot-pounds. 





Ans. 4+—This is due to friction in the governor joints 
or linkage. 

Ans. 5—The fraction of the stroke completed by the 
piston up to the point where the valve covers the steam 
port is called the apparent cutoff. But not only is this 
per cent of the volume swept out by the piston in its 
entire stroke filled with steam, but in addition there is 
steam in the clearance space. The “real cutoff” is the 
sum of these two volumes divided by the sum of the 
piston displacement and the clearance volume. 

Ans. 6—When the cutoffs have been equalized, drop 
the governor to its lowest position and set the safety 
cams around to such positions that they will prevent 
the latches from picking up the valves. Next raise the 
governor to its highest position and see if the cams 
prevent the valves from being packed up. If not, read- 
just to prevent the valves opening. 

Ans. 7—Tighten the governor spring. slightly. 

\ns. 8—Add sulphuric or hydrochloric acid until the 
hoiler water is either neutral or slightly acid. 

\ns. 9—Yes. This is being done on a two-stroke- 
cycle Diesel in the Los Angeles water works where the 
usual cylinder oil proved unsatisfactory. 

\ns. 1O—A two-phase series winding, when connected 
three-phase series-star, is good for 125 per cent of the 
two-phase volts. In this problem 440 * 125 = 550 volts. 

The relation allows regrouping the winding in a 440- 
volt two-phase motor for 550 volts three phase. Con- 
versely, the winding in a series-star connected, 550-volt 
three-phase motor may be regrouped to operate 440 volt 
two phase. 
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New and Improved EQUIPMENT 





Marley Steam Purifier 


NEW specialty of the Power Plant 

Equipment Company, of Kansas 
City, Mo., is the Marley steam purifier. 
It is mounted outside the boiler on the 
outlet nozzle from the steam drum, 
where it is easy to install and accessible 
fer inspection. Provisions are made to 
drain internally to the boiler or ex- 
ternally to a settling drum or steam 
trap. 

Reference to Fig. 1 shows the puri- 
fier mounted on top of the nozzle of the 
steam drum. The sectional view, lig. 2, 
shows that the purifier consists of an 
outer bowl and an inner whirl cham- 
ber. Steam from the boiler drum passes 
upward through the nozzle into the bot- 
tom of the purifier, where it is equally 
distributed in the annular space between 
the walls of the outer bowl and the 
whirl chamber. Thus, as the steam is 
drawn from the boiler, it passes upward 
through this annular space of the 
purifier and downward through a nozzle 
ring equipped with large open nozzles 
or vanes, which is attached to the top 
and just inside the whirl chamber. As 
the steam passes through these nozzles 
into the purifying chamber, it is given 
a centrifugal, or whirling, motion, by 
which the impurities and moisture in 
the steam are thrown outward on the 
walls of the chamber, where they are 
entrapped by vertical ribs lining the en 
tire periphery. The purifying chamber 
is inclined outward and downward, 
causing the moisture and solids to settle 


cut. To make this settling action 
feasible, the lower portion of the cham- 
ber is provided with a number of crow- 
foot baffles that tend to eliminate the 

















Fig. 2—Section through purifier, show- 


ing construction and principles of 
operation 


whirling motion in the lower part of 
the chamber, while the whirling action 
continues in the upper portion. ‘The 
drainage is effected externally through 
the opening at the periphery or in- 
ternally through the opening at the 
center of the chamber, the steam finally 
passing upward and out through the 
opening at the top. 

The purifier is being made in several 
sizes to meet the capacity requirement 
of the various types and sizes of boilers 
now in general use. 
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Fig. 1—AMarley steam purifier mounted on outlet nozzle of boiler drum 
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Device to Delay Motor 
Being Tripped Off 
the Line 


| Set those applications that are 
lable to voltage drops of short 
duration, the Westinghouse Electric & 
Manufacturing Company has designed 
a time delay attachment for use on 
standard low-voltage release equip- 
ment. This attachment is of particular 
advantage in paper mills and in other 
continuous processes where it would be 
a great inconvenience to have the 
motors of the plant shut down owing 
to momentary dips in voltage. 

The new time-delay device, shown 
in the figure, is provided with adjust- 
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Time delay low-voltage device for 
Westinghouse auto-starters 


ment which allows the low-voltage 
release to open from one-half to two- 
and-one-half seconds after the voltage 
dreps below the minimum value. If the 
voltage remains low longer than the 
time for which the time-delay device is 
set, the motor circuit’ will be opened 
and the equipment protected from ex- 
cessive currents. This device will keep 
motors from shutting down owing to 
short harmless surges caused by tem- 
porary short-circuits or decreases in 
voltage due to switching. The usual 
method of starting and stopping with 
the compensator handle is not affected 
in any way by the addition of the time- 
delay attachment. 

The new attachment may be applied 
to any standard, Westinghouse auto- 
starter, in service as easily as at the 
factory, since it mounts in the same 
mounting holes as the standard low- 
voltage mechanism. 
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The time-delay attachment consists 
of a low-voltage magnet that has a 
dashpot for retarding its opening. 
After opening slowly a certain dis- 
tance, a latch releases the magnet so 
that the starter opens quickly in the 
usual way. The time adjustment is 
obtained by varying the position of the 
fulcrum of the release latch. 


alates 
Allis-Chalmers Type 
“SSU” Centrifugal 
Pumping Units 


HE illustration shows the type SSU 

centrifugal pumping units recently 
brought out by the Allis-Chalmers 
Manufacturing Company, Milwaukee, 
Wis., in which the motor and pump are 
combined in one unit. 

The unit is close-coupled by fastening 
the pump impeller to one end of the 
motor shaft and bolting the pump casing 
to a special integrally cast extension of 
the motor end housings. This construc- 
tion eliminates a baseplate, coupling and 
pump bearings and precludes the possi- 
bility. of misalignment between the 
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Combined motor and centrifugal pump 


pump and motor. The motor is fitted 
with over-size tapered-roller bearings, 
having ample thrust and radial capacity. 
The pumps are built in 1$, 14, 2 and 
24-in. sizes and can be used with 1, 14, 
2, 3, 5 and 74-hp. motors. The capaci- 
ties handled range from 25 to 200 g.p.m. 
against heads of from 50 to 100 feet. 


—>_—_— 


Marley Louvre Post 


NEW type of louvre post designed 

to facilitate the building of louvre 
tence for spray ponds or cooling towers, 
has been brought out recently by the 
Power Plant Equipment Company, of 
Kansas City, Mo. The posts are of 
running and corner types, and are made 
of cast iron with studs so cast on the 
outside as to form slots for 1-in. stand- 
ard boards \s indicated in the accom- 
panying illustration, the fence building 
is a simple job. After the posts have 
heen erected, it is merely a question of 
slipping the boards into the slots on the 
posts. 
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This feature has also been incor- 
porated in the new Marley spray cool- 
ing tower which embodies a number of 
unusual features, such as the use of 
spray nozzles for water distribution at 
the top instead of the conventional 
wooden troughs or launders and the 
elimination of the wooden inner deck 
construction. The louvred sides have 
a cast-iron supporting frame construc- 

















Detail of Marley louvre post 


tion, and the louvre boards are slipped 
into slots in the same way as shown for 
the louvre posts. 


ies 

Small Magnetic Reversing 
Switches 

HE General Electric Company an- 


nounces a line of small switches for 
miscellaneous application as across-the- 

















Three-pole 25-ampere reversing 


switches 


line reversing switches for small motors. 
One style of these switches consists 
of two 15-ampere, double-pole con- 





tactors electrically and mechanically in- 
terlocked and inclosed in a drawn-shell 
case. They are for use with momentary- 
contact push-button stations and may 
be had with or without overload relays. 

Another style of switch consists of 
two three-pole 25-ampere contactors 
mechanically and electrically interlocked, 
shown in the figure, for use with a 
momentary-contact push-button station 
and has overload relays. Typical appli- 
cations are wherever a small magnetic 
reversing switch is required, such as 
machine tools and motor-operated valves. 





G. E. Totally Inclosed 
Motors for Portable Hoists 


HE General Electric Company has 

recently brought out a new line o: 
motors for portable electric hoists and 
suitable also for other applications in- 
volving intermittent operation and high 
starting torque. The line runs from one 
to ten horsepower in the direct-current 
types; from one to eleven horse- 
power, single-speed, three- and _ two- 
phase, and from one to five horsepower, 
single-phase, in the alternating-current 
types. Three- and two-phase slip-ring 

















Hoist motor with brake 


type hoist motors are also included from 
three horsepower up. 

The new motors are totally inclosed, 
and all parts are protected. Bearings 
are of the waste-packed, sleeve type, 
being closed against the entrance of 
dirt from the outside. The direct- 
current motors are series wound. The 
alternating-current motors of the poly- 
phase type have high-resistance rotors, 
while the single-phase motors have an 
unusually high starting torque. 

As in many of the applications of 
these motors a brake is required, the 
motors are all built with the shaft ex- 
tension away from the drive to take a 
brake, and the motor end-shield at this 
end is fitted with pads or bosses with 
drilled and tapped holes for mounting 
the brake, as shown in the illustration. 


—e——— 


J. E. Ruoaps & Sons, announce that 
they are now making their regular 
brands of belting with waterproof ce- 
ment and a treatment to make the leather 
water resisting. This makes it possible 
to use the belts under either dry or wet 
conditions. 
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Pulverized Coal Applied to 
Scotch Marine Boiler 


Summary of Ten-Day Test on Shipping Board 
Boiler at Philadelphia Navy Yard 


RELIMINARY = announcements 

have appeared in Power concerning 
the pulverized coal tests with a Scotch 
Marine Shipping Board boiler at the 
Philadelphia Navy Yard. Complete re- 
sults of a 240-hour run have recently 
been made available in a paper before 
the Society of Naval Architects and 
Marine Engineers by C. F. Jefferson’ 
and Commander J. S. Evans, U.S.N. 
This boiler has since been installed on 
the steamship “Mercer” in order to 
determine by actual operation the real 
merits of pulverized coal when applied 
to the existing type of cargo vessels 
fitted with Scotch boilers. 

The project was not entirely new, as 
in 1920 the Emergency Fleet Corpora- 
tion had attempted to utilize the con 
ventional stream-line type of pulverized 
coal burner, but with meager results, 
as the maximum rate of combustion that 
could be maintained was 2.5 lb. of coal 
per cubic foot of furnace volume. or a 
maximum heat release of 32,000 B.t.u. 
per hour per cubic foot of furnace 
volume. In addition to the limited rate 
of combustion the boiler efficiencies 
were far from satisfactory, as the 
combined air heater, superheater and 
boiler efficiency was only 54 per cent. 

SHORTER FLAME LENGTHS POSSIBLE 


Between 1920 and 1925, however, 
considerable development had been 
made in pulverized-coal installations. 
Some definite facts had been established 
which at the earlier date were hardly 
even matters of conjecture. Chiet 
among these was the effect of flame 
turbulence and of superfines in the 
coal on speeding up the rate of flame 
propagation. These facts, coupled with 
the use of preheated air, indicated that. 
instead of the 20- to 25-ft. flame travel 
necessary when using the stream-line 
burner and only ordinary fineness of 
coal, it would be possible to effect the 
same completeness of combustion within 
eight to ten feet of flame travel. 

The initial installation made at the 
test plant consisted of a Fuller-Bonnot 
unit mill and Fuller-Lehigh well-tvpe 
burners. The burner installation was 
not chosen so much from its character 
istics of being a practical marine type, 
for, as a matter of fact, it had several 
decided disadvantages from this point 
of view, chief of which was the multi- 

‘Head of Fuel Conservation Section, 
United States Shipping Board. 
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plicity of pipe work required. But 
rather, it was chosen to determine the 
combustion conditions that could be 
obtained from a turbulent burner which 
was the direct antithesis of the stream- 
line burner. 

The series of tests did not produce a 
practical seagoing installation, but they 
did demonstrate the feasibility of burn 
ing pulverized coal in the limited size 
Scotch boiler furnace. A combustion 
rate as high as 6.19 Ib. per cubic foot 
of furnace volume was maintained for 
limited periods of from two to. six 
hours with a heat release as high as 
88,330 B.t.u., and a boiler efficiency of 
68.7 per cent was obtained for eight 
hour test periods. It is to be noted 
that this boiler was not equipped with 
either an air heater or a superheater. 

FuEL DISTRIBUTION AND AIR 
CONTROL VITAL 


The principal reasons for the failure 
to obtain continuous satisfactory service 
was the uneven distribution of fuel to 
the twelve burner nozzles and lack of 
proper control over the air pressures. 
This type of burner used the entire 
supply of air necessary for combustion 
as primary or carrier air, and as the 
pulverizer was an air-swept mill, any at- 
tempt to regulate the air supply affected 
both the turbulence and the fineness of 
product from the mill. 

In the meantime the Peabody Engi 
neering Corporation had been experi 
menting with a burner at one of the 
large power plants, and as this burner 
appeared to have the characteristics that 
made possible the peak performance of 
the above-mentioned installation, and as 
it was also so designed as to make it 
suitable for marine use, it was selected 
for the next series of tests. The mill 
used on the second series was a high 
speed paddle type. 

On this series, with comparatively 
low volatile coal and at moderate com 
bustion rates, fairly satisfactory pet 
formances were obtained. The test 
runs of this series were of compara 
tively short duration, being made chiefly 
for the purpose of determining the per 
formance of the burner rather than the 
complete installation. 

The tests covered a 


) 


range from 
33,500 B.t.u. per cubic foot of furnace 
volume up to 52,000 B.t.u. The boiler 
efficiencies obtained on two to four-hour 
periods were from 71 to 78 per cent. 


It was tound in this series that, with 
the particular pulverizer installed, with 
a change in the quality of coal and in 
the capacity demand rate, there was a 
considerable variance in the fineness of 
grind obtained, and as the manufac 
turers desired to withdraw their mill 
from the tests until they had completed 
further development work on it at their 
own plant, it was decided to install 
again a low-speed air-swept tube mill. 

The mill selected for this purpose 
was the Kennedy air-swept tube mill, in 
which the pulverizing medium is a 
charge of Herculite steel balls. This 
mill has been used for the remainder of 
the test work to date, including the 
240-hour continuous service run, 


PRELIMINARY RUNs 


The third series of tests consisted of 
a number of short runs over a period 
of about six weeks, during which vari 
ous operating features were worked out, 
such as correct fan and distributor 
speeds, ball charge for mill, ete. Dur 
ing this period the operating technic 
of the personnel was also developed, and 
it was then felt that we were ready to 
go ahead with a continuous service test 
that would demonstrate what could 
reasonably be expected in service. 

The 240-hour continuous service test 
started on July 27, 1927, and terminated 
Aug. 6. During this time for 48-houw 
periods following each other without 
interruption, combustion rates of 1,200, 
1,400, 1,600, 1,800 and 2,000 Ib. an hour 
were maintained. 

The only other modification was to 
provide three holes in the rear of the 
boiler, each hole being as nearly as 
possible in line with the center of each 
furnace. ‘hese holes were made by 
fitting three stay tubes through the reat 
head and rear sheets of the combustion 
chambers, and served not only as inspec 
tion holes for examining the appearance 
of the flame, but also as entrances for 
piping for obtaining gas data. 

The mill was equipped at the feed 
end with an air box having two open 
ings, one a connection to the preheated 
air pipe, which furnished air for sweep 
ing the mill, and the other for inspection 
purposes or for adding to the pulver 
izing charge. At the discharge end 
was the “primary air” fan, which was 
motor-driven. This fan took suction 
through its center and discharged ver 
tically upward. That section or the 
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fan adjacent to the mill took its 
suction principally through the mill 
through the hollow journal on the dis- 
charge head. The fan casing of the 
mill end was, however, equipped with 
an air box surrounding the hollow 
journal. When the fan was first in- 
stalled, this air box was kept closed, 
but during the preliminary tests it was 
found necessary and desirable to furnish 
ome air through this box, and, there- 
fore, it was connected to a preheated 
ir duct. During the run this mill end 
of the primary fan took suction not only 
through the mill, but also from this air 
duct. Directly above the discharge 
from the primary fan and connected to 
it by a short adapter duct was the 
motor-driven distributor. This con- 
sisted of three parts, the distributor 
body, distributor head and the distrib- 
utor rotor. The secondary air was sup- 
plied by a steam-engine-driven blower. 

Power CoNsuMED By MILL AND 

AUXILIARIES 

The three motors, coal feed, primary 
air fan and distributor, had watt-hour 
meters wired in their circuits so that 
the power requirements for these parts 
of the apparatus could be ascertained 
separately. 

The mill proper being turbine driven, 
careful record of its speed (pinion) and 
the steam pressure was kept, and after 
completion of the run the pinion was 
disconnected from the gear, a Prony- 
brake equipment was installed, and the 
power taken by the turbine was ascer- 
tained under identical speeds and steam 
pressures as existed during the run. 

The power taken by the coal-feed 
motor was less at the higher rates than 
at the lower. This was due to the fact 
that during the lower rates the feeder 
was run at higher speeds than during 
the higher rates. During the lower 
rates the position of the feeder knife 
was much nearer the edge of the disk 
than was the case during the higher 
rates, when the disk was rotated much 
more slowly, but with the knife set at 
a much deeper angle. 

During the run at the 2,000 Ib. rate 
trouble was experienced with the bear- 
ings of the primary air fan, making it 
impossible to maintain the air pres- 
sures previously found desirable, and 
therefore the results of this part of the 
run were not so good. 

The most serious trouble was ex- 
perienced because of moisture in the 
coal, which was stored out of doors 
and which became thoroughly wet on 
several occasions. Under these condi- 
tions the coal fed to the mill was so 
wet at times that water ran from the 
weighing bin and actually dripped from 
the feeder disk. An analysis of the coal 
on one occasion showed 18 per cent 
moisture. The mill continued to pul- 
verize under these conditions, but the 
output was greatly diminished and the 
coal stream to the burners was ex 
tremely lean. There was, however, 
sufficient coal to keep the burners 
lighted except for one or two very 
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brief periods, during which the oil run, averaged for each of the 48-hour 
burners were lighted. The total of periods, or each of the five different 


these interruptions was so small that it rates of combustion maintained 
can safely be forgotten so far as con- given in the 


cerns results, as the total oil used was 


less than 25 pounds. 


The results obtained on the 240-hour rate of fuel 


are 


table. 
Attention is called to the heat release 
values obtained, as listed under “hourly 


fired per cubic foot of 


RESULTS ON 240-HOUR TEST OF PULVERIZED COAL WITH SCOTCH MARINE BOILER, AT 
THE FUEL OIL TEST PLANT, PHILADELPHIA NAVY YARD 


Type of Boiler: 
Three furnace, separate combustion chambers Scotch marine boiler. 
Type of Pulverizer: 
Air-swept Kennedy tube mill. 
Type of Burner 
Peabody turbulent combined coal and oil burner. 
Heating Surface of Boiler: 
Square feet heating surface, tubes 
Square feet heating surface, combustion chambers 
Square feet heating surface, furnaces...................0ccceeeeees 
Total 
Air Heater: 
Type—waste heat tubular 
Sq. ft. heating surface, 638 
Combustion Space.* 
Cu. ft., furnaces 


Ca, Ge, REE SIGRID... civ oc cde scieianseapeeees 
Total eevee 
Coal: 
Bituminous, run of mine, Cambria County, Pa. 
Test division number . ‘ I 
Duration, hours es 48 
Hourly rate—fuel fired per cu. ft. combustion space, lb....... 2. 37 
Hourly rate—fuel fired per cu. ft. combustion space B.t.u. 
a tor re eed Noe (nas Slay a ara vee ona gma een arate Sealants 37,162 
Hourly rate—fuel fired per sq. ft. heating surface, lb. . 471 
* Note: 


taken up by a refractory ring at mouth of each furnace. 


Coal Analysis—Proximate 


bike By Saari brated stot on “ee 199.18 


re eee nae 270.79 


Samana 469. 97 


II Ill IV § 
48 48 48 438 
2.94 3.40 3.83 4.20 


42,057 48,878 55,841 59,984 
541 .626 705 .773 


The total volume of combustion space of the bare boiler was 482. 89; of this, however, 12.92 cu. ft. 


I II III IV Vv 
Moisture, per cent e Searcieetetaatatera te ea : Lp aes a 2.9 2.6 2.4 2.8 
Fixed carbon, per cent.............. nf a sig tgetoies 22.1 70.9 71.7 72.2 70.0 
Volatile, POF COME... cc ccccccccccvcecs 20.1 20.1 20.0 20.4 21.1 
PI o> d 4.d.crxseece Bee ora alts Ke ees =e WF 6.1 5.7 5.0 6.1 
PR OUR RGAE oo. cn Sewanee sow wees rte ; 14,460 14,305 14,376 14,580 14,282 
Ash and Refuse Data 

Weted webet nels im Tek Beet, Wh... ok hi cde vcaceskcsccwer 3,298 4,050 4,376 4,321 5,783 
Fusion temperature of ash—average for 240-hr. run......... 2,370 deg. F 


Combustible in ash and flue dust, for 240-hr. run. 
Non-combustible in ash and flue dust. ; 
Heat value of ash and flue dust 


ey ete ; 35 (approximate) per cent 
eee er core 65 (approximate) per cent 


gsr faran Walia laviar'n elas cout wave hantone 5,180 B.t.u 
Gas Data 
Pressures, inches of water: 
COz in smokebox, per cent average..........ccccccsesccccecs 16.18 16.71 17.01 17.10 16.26 
Oxygen in smokebox, per cent average...............2000005 2.65 1.97 \.22 1.52 2.78 
CO in smokebox, per cent AVETABE......ccccccccccccsccccess 0.005 0 0.037. 0.079 0.013 
Temperatures (Deg. F.) 
Cine LOO DOIN —ANOUREO isos oc ccccnccwewerauees vetws 501 551 599 628 640 
Gas leaving air heater—average.......ccccccccccccccccece 415 452 502 532 538 
Primary Air Discharge from Fan: 
Pacman G6 WO... «5 i.e cc cccvscee Vevedeweeeensere oe ueee 1.60 1.63 1.97 2.19 a2 
Temperatures Primary Air (deg. F.) 
ae ee eee tpeveeueneeens oewowe 145 134 132 133 108 
ee ee ree ee abi er balecucmataeanichoien aie 150 142 142 147 148 
NE ss wince Hebe wetnrwwawaea Kpenesneae eceevee 144 147 140 146 138 
Secondary Air Double Front: 
Bugnes Of Water .......ccvcseccces wae hemes weleeee nee ooeene 0.53 nine <waratee 1.03 1.23 
Temperatures (deg. F.) 
Dry bulb before air heater............6. wakécodliaieeab ure wae pone 789 88 86 80 75 
Peer GG ORV ONE ook. ode iestdacewiesencenes nears 197 199 202 201 198 
NS coma val bas < iacee ne a keer ese atdeweesaee 214 217 215 211 206 
Total weight of air per Ib. of fired fuel, Ib............cee0- 12.44 11.90 11.73 11.79 12. 35 
MN, MUO QUIN oes 2% ag dicaral ena Sigel tinia dinaigatnemensibe 14.36 10. 28 8.99 7.87 15.62 
KW per Hour: 
NONE oar a so: si pechenad ee dae wah a ewe ee mee ean 2.4 2.24 2.37 2.26 2.90 
as em re eee ey 0.15 0.19 0.13 0.12 0.07 
NONI Soin 3 isch aiearana ilk weal Rt SeR WS Od Bae Ri ee alae 0.31 0.30 0. 33 0.33 0.21 
PONS 66's hRG Aviad waesdinweeawne vee aee eR eoN eas 18.00 18.00 18.00 18.00 18.00 
WN 2 iis Sixes wate eeaee el SSG Aw wns waeamaaaT aes 20.57. 20.73 20.83 20.71 21.18 
Steam’and Water Data 
Boiler pressure absolute, lb. per sq. in............000ee eee eee 190.3 190.0 190.8 191.5 192.1 
Temperature water to boiler, deg. F...........ccccccccccecs 208 209 211 207 210 
Temperature steam in calorimeter, deg _ ae oe Rene 307.6 307.8 307 308.2 308 
ee Seer rrr re re 0.20 0.19 0.19 0.18 0.16 


Evaporation Data 
Actual evaporation per sq.ft. heating surface................. 5.01 


Equivalent evaporation per sq.ft. heating surface............. 5.26 
Economic Results 

Actual evaporation per Ib. fuel fired, Ib...................... .61 

Equivalent evaporation per lb. fuel fired, i RTA iS see 11.16 

Equivalent evaporation per lb. dry coal fired................. 1.41 


Heat Balance 
(Based on lb. of coal as fired) 


Heat absorbed by boiler, per cent... ...........cesecececees 74.89 
Loss due to moisture in fuel, per cent.............eeeeeeeees 0.17 
Loss due to burning hydrogen, per cent.............++00008- 3.62 
Loss carried away in dry gases, per cent...........eeeeeeeees 6.95 
Loss due to carbon monoxide, per cent............eeeeeeeees 0.02 
Loss in combustion in ash and flue dust, per cent............. 7.45 
2oss unaccounted for, radiation, ete., per cent.............66. 6.90 
eG BCC ON osu nraclannde cnimneeawewe enstouds 14,460 


5. 86 6.61 7.38 7.63 
6.15 6.93 OF e | 7.99 
10.81 10.54 10.46 9.86 
11.36 11.07 11.02 10.34 
11.61 11.37, 11.30 10.65 
77.06 74.72 73.35 70.26 
0.24 0.22 0.21 0.25 
3.64 3.78 3.71 3.85 
7.53 8. 43 9.10 9.84 
0 0.18 C. 26 0.04 
6.43 7.22 8.57 11.16 
6.10 5.45 4.80 4.60 
14,305 14,376 14,580 14,282 
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combustion space, B.t.u. content.” The 
values obtained on this test are unique 
not only in marine practice but also in 
stationary practice, as it will be noted 
that a rate of 59,984 B.t.u. was main- 
tained during the last 48-hour period. 
This high heat release was accomplished 
by flame turbulence and high percentage 
of superfines in the pulverized coal. 
The greater part of the ash left the 
hoiler and went out of the stack in the 
form of fly ash. The deposit in the 
furnaces and smokeboxes was made 


up 
chiefly of the larger particles, not only 
of ash but also of coke. Along with 


the fly ash that went up the stack, there 
was a certain amount of fly that 
had a relatively high heat content. 

Unfortunately, a continuous service 
test, such as the 240-hour pulverized- 
fuel l 


Cc ke 


test described herein, has not been 
made with oil fuel on this boiler, and 
so a direct comparison is impossible. 
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However, several oil burners have been 
tested on this same boiler, the efficiency 
curves of these burners being determined 
from two-hour peak periods during the 
run. 

It is telt, 


comparison 


aay $s 
therefore, in order to make 
between the results ob 
tained with pulverized fuel and 
obtained with fuel oil, that the 
periods of the 240-hour test should be 
used for determining the pulverized 
coal characteristic efficiency curve. 

As difference in the heat 
content of coal and oil, the comparison 
between the two fuels must be based on 
factor other than weight. The 
factors selected were boiler efficiency 
plotted against equivalent evaporation 
per square foot of heating surface. Of 
the five commercial burners plotted only 
one shows an efficiency rate in excess of 


1 
those 


1 
ne 
Pern 


there is a 


some 


the pulverized coal for evaporation less 
that 7.5 Ib. per sq.ft. of heating surface. 


nestles 
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Reclaiming Waste Heat in a Dyehouse” 


HE problem of supplying a dye- 

house with an ample quantity of 
hot water at all times is one that deserves 
more thought than is usually given to 
it. The fuel cost of large volumes of 
hot water is an important item, par 
ticularly where steam is purchased at 
relatively high cost, when it is several 
times what the actual fuel cost would 
be if the mill operated its own boiler 
plant. 

In view of this high cost of steam 
the management of one plant recently 
decided that heat must be conserved, 
and they accordingly decided to put in 
a waste-heat recovery system that would 
conserve a large percentage of the heat 
in the waste liquor from the vats. 

The diagram shows the principle 
adopted, which is briefly as follows: 

All the dye tubs are so arranged that 
thev can be dumped into either of two 
launders, one being the cold waste 
launder and the other the hot launder. 
All the neutral hot waste liquor runs 
from the hot launder into a concrete 
basin holding about 6,000 gal., and in 
this basin is a_ vertical-shaft motor- 
driven centrifugal pump with float con- 
trol. As soon as the level rises in this 
receiving basin, the pump starts up and 
elevates the waste liquor into the 5,000- 
gal. wood storage tank. The waste 
water flows from this tank through a 
strainer and through a Griscom-Russell 
multiwhirl heat exchanger, and from 
this exchanger into the cold launder, 
and then to waste. To avoid possibility 
of corrosion in the heat exchanger, any 
hot waste liquor that contains any 
quantity of acid or alkali is thrown into 
the cold launder, but this represents 
only a small percentage of the total hot 
waste. 

The fresh water svstem consists of a 


a - 


3,500-gal. vertical, cylindrical steel pres- 





*Abstracted from an article in 


A merican 
Wool & Cotton Re porter, Nov. 17, 


1927. 
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sure tank, which is filled with water 
under city pressure. A small motor- 
driven centrifugal pump draws the 
water from the bottom of this tank, 
pumps it through the shell of the heat 
exchanger and back to the top of the 
tank. This is a continuous operation, 
and as the tlow from the wood waste 


tank is also continuous, from 75 to 80 


and is tempered to the desired tempera 
ture, generally about 160 deg. FF. This 
temperature is maintained within two 
or three degrees, plus or minus. 

[It is of interest to mention, in passing, 
that the steel 


over 


tank never contains water 
about 130 to 140 dee. F.. which is 
the maximum temperature to which the 
waste-heat exchanger can heat the 
and that this tank is protected 

pitting and 


Water, 
against corrosion by a 
series of cement washes, so that the 
water is never in contact with the 
actual metal of the tank. This, together 
with the relatively low temperature of 
the water, will undoubtedly preserve the 
tank for many years. 

EVENTUAL C 10,000 PER 


\PACITY GAL. 


LiourR 


The plant is designed for an eventual 
capacity of 10,000 gal. of waste water 
per hour. The average temperature of 
this water is 175 deg. Ff. and the average 
reduction in temperature is to about 
90 deg. F., so that 85 deg. are removed 
and conserved from 10,000 
hour of waste water. This represents 
7,038,315 B.t.uw. per hour. At the price 
of steam as purchased by the mill, one 
million B.t.u. is worth, in round tigures, 


eal. 


per 


$1, which, of course, is several times the 
actual fuel where steam is taken 
from a boiler plant owned and operated 
by the mill. The waste-heat saving, 
therefore, will evenually be about $7 
per hour, and on a 2500-hour mill year 


cost 
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per cent of the heat in the waste water 
is continually transmitted to the fresh 
water in the storage tank and is saved. 

A Griscom-Russell Reilly heater is 
installed and connected into the outlet 
of the heat exchanger, and this heater 
is large enough to supply the instan 
taneous demand for hot water when 
dye tubs require filling. By carrying 10 
to 15 lb. steam pressure in the shell of 
this heater, water at 215 to 220 deg. F. 
is obtained, and this passes through a 
thermostatically controlled mixing valve 











Co/d water | 











waste-heat recovery and hot-water supply 
system for a dyehouse 


this represents $17,500 per annum of 
heat saved, which in most dyehouses 
goes direct to the sewer without any 


attempt at 

The system has been in operation long 
enough to demonstrate that no operating 
difficulties will be encountered. The 
tubular heat exchanger does not clog 
up, nor is there any evidence of 
corrosion. The hot water supply is 
ample and immediate at all times, and 
the system is entirely automatic and 
requires no attendance. 


recovery. 
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RECENT PUBLICATIONS 





PROCEEDINGS OF THE NATIONAL Dits- 
rrict HEATING ASSOCIATION FOR 
1927. Published by the Association. 


Cloth, 6x9 in.; 452 pages. 
HE proceedings of the eighteenth 
annual convention of the N. D. H.A.., 


held at West Baden Springs Hotel, 
May 17-20, 1927, is officially reported 
in this publication. It contains the 


papers presented at the convention, to- 
gether with the discussion, reports of 
committees and addresses. 


HEATING AND VENTILATION. By Dr 
H. Riestschel and C. W. Brabbee. 
Published by the McGraw-Hill Book 
Company, Inc. Cloth, 6x9 in.; 332 


pages, illustrated. Price, $4.50. 


HIS text is a translation of the sev- 


enth German edition of Rietschel- 
Brabbee “Heizungs-and Luftungstech- 
nik,”” and is intended to make European 


viewpoints available to American archi- 
tects and engineers. The text is divided 
into four parts, and in addition there 
ire included 38 pages of engineering 
data and seven charts for shortening the 
work incident to the design of heating 
ind ventilating system. A general dis- 
cussion of various methods of heating 
is given in Part I. This section also 
includes a more detailed description of 
various types of hot water and steam 
tems. Part If deals with ventilation, 
ie reasons for it, number of air changes 
required, and ventilation methods. A 
chapter is also devoted to methods of 
A more detailed discus- 
ion of the tactors entering the design 
of heating and ventilating systems is 
eiven in Parts ITT and IV. The methods 
of design are illustrated with solutions 
to practical design problems. 


1 


I 


cooling rooms. 


Borter Freep Water PurtFication. 
By Sheppard T. Powell, consulting 
chemical engineer. Published, 1927, 
by MeGraw-Hill Book Company, 


Ine. Cloth; 6x9 in.; 363 pages; 150 
illustrations; 24 tables: 8&8 plates. 
Price, $4 postpaid. 


2 HIS book fills a great practical need. 
Corrosion and seale in boilers are 
imong the most pressing problems en 
countered by the power-plant operator, 
particularly in industrial plants with 
high percentages of makeup. Strangely 
enough, no books treating the subject 
adequately have been available up to 
the present. To meet the pressing 
need for practical guidance in handling 
feed-water problems, Mr. Powell, at 
the request of the Editor, prepared a 
y articles on the subject for 
publication in Power. These appeared 
during 1926 and aroused much reader 
interest. These articles, rewritten and 


series ol 
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considerably expanded, 
rated in the present book. 

Mr. Powell combines extensive 
chemical engineering experience with 
practical knowledge of boiler - room 
problems. His book is free from ultra- 
technical discussions and well adapted 
to the every-day needs of designers 
and operators who know but little 
chemistry. The following subjects are 
treated in the fifteen chapters: 

Natural waters and their impurities ; 
removal of suspended solids by plain 
subsidence; chemical coagulation; Fil- 
tration; water softening by chemicals; 
water softening by Zeolites; evapora- 
tion; deaération; deconcentration and 
continuous blowdown; boiler com- 
pounds, priming and foaming; corro- 
sion—its and cure; embrittle- 
ment of boiler metal; feed - water 
heaters and miscellaneous treatment: 
standard methods of water analysis. An 
appendix gives useful tables and defini- 
tions, maps, operating log forms, ete. 


are incorpo- 


cause 


A.S.T.M. Tentative STANDARDS, 1927. 
Published by American Society for 
Testing Materials, Philadelphia, Pa. 
824 pages. Price, $7. 

HE 1927 compilation of tentative 
standards of the A.S.T.M., covering 

175 items in effect up to Sept. 1, 1927, 

contains much to which power engi- 

should. give attention. These 
tentative standards are issued by the 
society in order that engineers may 
suggest revisions before the standards 
are finally adopted. [t will be helpful 
to the society in its work and to the 
engineering profession as a whole, if 
any criticism ot tentative stand- 
ards that may come up are given 
speedily, so that final standards may be 
arrived at with the least delay. 

Of particular interest to power engi- 


neers 


these 


neers are the following: A 114-27 T, 
specifications for marine boiler steel 


plate; A 95-26 T. specifications for 
carbon-steel castings for valves, flanges 
and fittings for high-temperature serv- 
ice: A 105-27 T. specifications for 
forged or rolled steel pipe tlanges for 
high-temperature service; A 106-27 T, 
specifications for lap-welded and seam- 
steel pipe for high-temperature 
service: B 61-26 T, specifications for 
steam or valve bronze sand castings. 

Another group of important tentative 
standards deals with and 
includes: C 64-27 T. specifications for 
clay firebrick for stationary boiler serv- 
ice: C 65-27 T, specifications for clay 
firebrick for marine boiler service; 
C 38-27 T. test for resistance of fireclay 
brick to thermal spalling action; C 71- 
27 I, definitions of terms relating to 
refractories. 


less 


refractories 





Other important standards include: 
D 197-26 T, test for fineness of pow- 
dered coal; D 271-27 T, methods for 
the determination of sulphur in coal 
and coke; D 121-27 T, definitions of 


terms relating to coal and_ coke; 
D 54-24 T, specifications for steam 
hese: D 119-27 T, specifications for 


rubber insulating tape. 

It is important for the society and 
for those affected by its standards that 
all who can help in turning these 
tentative standards into final, accepted 
standards, study the specifications here 


mentioned and give the society the 
benefit of their suggestions without 
delay. 

OPPORTUNITIES FOR THE SCIENTIFI¢ 


REFRIGERATION ENGINEER ts the title of 
a booklet issued recently by the Siebel 
Institute of Technology, of Chicago, out- 
lining its latest extension course in 
refrigeration engineering. The course 
is divided into twenty lessons contain- 
ing the complete text material to be 
studied. Each lesson contains an ex 
amination of about ten questions, bear- 
ing on every-day problems occurring in 
the shop or plant. The twenty lessons 
are subdivided into four groups, the first 
being of a preparatory nature and tak- 
ing up in five lessons a general review, 


both historical and statistical, of re- 
frigeration engineering, its scope and 
application; the subjects of heat and 


heat transfer, engineering quantities and 
the properties of gases. In the second 
group are given the processes of re- 
frigeration. The lessons of the third 
group treat on the construction and 
operation of the various machines and 
apparatus used in refrigeration plants. 
In the fourth group the student takes up 
the proper application of refrigeration, 
such as ice-making in general, applica 
tions of refrigeration, installation of 
systems, codes, maintenance, troubles 
and remedies, and data on economies to 
be obtained. In other words, the student 
is carried through the entire field of re- 
frigeration, presented for the most part 
from the practical point of view, with a 
preliminary study of fundamentals that 
will be of use to him in the later lessons 
of the course. 


Press BULLETIN Series No. 12, Ibtr- 
Nots PETROLEUM, will soon be issued 
from the press by the State Geological 
Survey at Urbana, Illinois. It discusses 
the question of deeper production in the 
Allendale oil field. Descriptions of a 
number of wells drilled recently in the 
area are given along with the correla- 
tion of the sands penetrated with the 
sands in Lawrence County and adja- 
cent portions of Indiana. From these 
data conclusions as to the proper areas 
for deep testing in the Allendale field 
are drawn. The paper also includes a 
structure map, graphic logs, and several 
tabulated logs. As long as copies are 
available, they may be procured for 25 
cents by addressing a request to the 
Chief, State Geological Survey, Urbana, 


Ill. 
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Engineers Join in Celebrating Fiftieth 
Birthday of Philadelphia Club 


Prominent Men Honor Half- 


Century Mark in Two-Day 


Session—Review Past and Present of Profession 


and Future Aspects—Recall Club’s History 


HE Engineers Club of Philadelphia 
was fifty years old on Dec. 17. Fit- 
ting observance of the occasion was a 
program covering several sessions, a 
luncheon, a banquet, and entertainment 
at the Bellevue-Stratiord, during which 
the past, present and future in engineer- 
ing were discussed by leaders in the 
several branches of the profession. 
“Engineering Fifty Years Ago” was 
the topic assigned to the first session 
held on Friday evening, the two speak- 
ers being Ambrose Swasey, past-presi- 
dent of the American Society of Me- 
chanical Engineers, and Willard T. 
Chevalier, representing the American 
Society of Civil Engineers. 


AT THE CENTENNIAL EXPOSITION 


Mr. Swasey took the audience back to 
the days of the Centennial Exposition 
of 1876 and described the big Corliss 
engine which was the marvel of the ex- 
position. This engine, which was of 
1,400-hp. and weighed 700 tons, he con- 
trasted with the modern airplane engine 
of one-third the power and weighing 
only 15 pounds per horsepower. ‘The 
Porter-Allen engine and the contribu- 
tions by the late Professor Sweet were 
also touched upon by the speaker in re- 
ferring to that period as the “Age of 
Steam.” 

At the time of the exposition the elec- 
tric light was in its infancy as was the 
telephone, the air brake and the phono- 
graph. Moreover, John Fritz had just 
installed the first open-hearth furnace 
at Bethlehem. These beginnings, 
well as others mentioned by Mr. Swasey, 
had developed during the last fifty years 
into vast industries that have totally 
changed our mode of living. 

Colonel Chevalier discussed — the 
broader aspects of engineering rather 
than the purely technical side. Char- 


as 


acterizing engineering as “science ap- 
plied to economic and social ends,” he 
discussed the role of the engineer in 


modern civilization. The ancients en- 
joved comforts because of their slaves, 
but now that mechanical power has re- 
placed human slavery, the few no longer 
have this advantage at the expense of 
the many; hence, a new order of things 
pertains for which the engineer has been 
largely responsible. 
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Likening prosperity to a three-legged 
stool, dependent upon research, produc- 
tion and merchandising, the speaker 
showed how production of new products, 
resulting from research, had absorbed 
a large part of the excess labor made 
available through increased use of 
mechanical power. Merchandising had 

















Charles FE. Billin 
Secretary of the Club, and One 
of Its Founders 


absorbed the rest and had done much to 
educate the mass of the people in de- 
sires for these new products. There was 
no likelihood of the American public 
being oversold as the only limit to pro- 
duction is what we can earn. 

With reference to administration 
Colonel Chevalier saw danger in plac- 
ing too much importance on organiza- 
tion, which should be regarded only as 
a framework, with individual human 
effort as the all-important factor. 

Inthe realm of finance, conditions have 
changed to a marked degree. Except- 
ing a very small class of parasitic indi- 
viduals almost everyone is 
tributing to the national wealth and 
higher standard of living. Ownership 
is widespread and there has been a dis- 
tinct change in corporate viewpoint. 

The remainder of the evening was de- 
voted to music and a buffet supper. 

At a special convocation at the Uni- 
versity of Pennsylvania, Saturday fore- 


now con- 





noon, honorary doctors degrees were 
conferred upon Messrs. Howard Elliott, 
Chairman of the Board, Northern Pa- 
cific Railway; John Hays Hammond, 
the well-known mining engineer; and 
Charles M. Schwab. <A luncheon fol- 
lowed at the Bellevue, at which ad- 
dresses were made by Mr. Schwab, Mr. 
Elliott and Dr. Frank B. Jewett. 

Mr. Schwab, in his characteristic way 
made a plea for more sentiment in busi- 


ness. “The real man,” he said, is the 
one who retains the confidence and at- 
fection of those associated with him.” 


INCREASED OutTPUT PER WoRKER 


Mr. Elliott, dealing with engineering 
of the present, reviewed the contribu- 
tions of the engineer to the present in 
dustrial age and quoted figures from 
the U. S. Census to show the increase 
in output per worker, Sixty-seven men 
are now producing what 100 did in 
1899, This has brought about a higher 
standard of living, more men entering 
the profession, and more time for en- 
joving the luxuries resulting from 
greater production. He told of the im- 
portant work in research and standard 
ization being carried out at the Bureau 
Standards at an annual expenditure 
of two million dollars which it is esti 
mated results in a net saving to indus 
try of one hundred million. 

Referring to the railway field, Mr. 
Elliott said that six billion dollars has 
been expended in improvements. since 
1920; that the situation is improving 
and that revenues are now approvching 
a fair return, the average being 5.13 per 
cent. He believed the engineer should 
have a greater voice in the regulation 
of public utilities. 


ol 


FUTURE OF ENGINEERING 


At the banquet on Saturday evening 
attended by over four hundred, |. Hl. M. 
Andrews, president of the Club, re- 
viewed its early history and growth 
from 60 to 1,700 members, and on be 
half of the trustees conferred honorary 
membership upon the secretary, Charles 
E. Billin, who was one of the founders. 
Three other original members of the 
Club, Messrs. Roberts, Lewis and Web- 
ster, were present. 

“The Future of Engineering” was the 
topic of the evening, covered by Sam- 
uel Rea, past-president of the Pennsyl- 
vania, and Dexter S. Kimball, president, 
American Engineering Council. 

Mr. Rea prophesied that the next fifty 
years would witness marked strides in 
the conservation of natural resources, 
particularly coal, which would be dis 
tilled. No raw coal would be used 
directly and all household and industrial 
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heating would be by gas. He saw ex- 
ten mine-mouth power plants, 
ereater use of electricity, the increase of 
agricultural products through scientific 
discoveries and the production of more 
synthetic products through chemical 
development. he railroads he believed 
would continue to dominate freight and 

although airplanes 
in high-speed de luxe 
passenger travel and for certain classes 
of express service. For long-haul 
trunk lines the steam locomotive would 
hold its own, improved through the use 
of higher pressures and attainment of 
greater efhiciency. 

One of the most acute problems of the 
next fifty years, in Mr. Rea’s opinion, 
will be highway situation to accommo- 
date the ever increasing automobile 
traffic. Double- and perhaps triple- 
decked arteries would likely be one of 
the means employed. 


ion of 


passengel service, 


would tind a place 


Cites LAw or DIMINISHING RETURNS 


Dean Kimball thought that the field 
of agriculture preventive medicine and 
engineering had contributed most to our 
present progress. [ 
power 


‘The increasing use of 
one of the greatest 
As an example of the Ameri 
can habit of doing things in a big way 
he cited the growth in size of turbine 
units from 5,000-kw. in 1903 > to the 
208,000-kw. units that are on order for 
State Line Station. He cautioned, how 
ever, that we cannot escape the tunda- 
mental law of diminishing returns by 
which the marginal gains decrease to the 
point that it no longer pays, from an 
economic standpoint, to attempt further 
gain. In the field of industry the 
speaker believed that, although there 
had been large improvements in man- 
agement, further gains would be made. 
Business is beginning to 
idea ot 


he belie, ed 
hactors, 


have a new 
and industry, under 
private ownership and control, will ulti- 


economies, 


mately exist for the support of the 
human race rather than for corporate 
gain. High wages have gone hand-in- 
hand with increased production and 
have effected large savings in cutting 
down labor turn-over. This facet was 
first demonstrated by Henry Ford. 


Moreover, installment buying has been 
accompanied by increased savings bank 
accounts. 

Engineering methods of analysis are 
being employed more and more, and one 
of the problems of the next fifty vears 
is to bring expert knowledge to bear on 
public questions. Tor illustration Dean 


Kimball cited the mess that Congress 
has made of Muscle Shoals and the 
Farmers’ hill. 

—— 


Siebel Institute Opens 
Ty ‘ 

Western Coast Brarch 
The Siebel Institute of Technology, 
Chicago, has established a branch in San 
Francisco to be known as the western 
division under the charge of 

Lowy, chemical engineer. 
The branch includes both laboratory 


Benno 
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and educational division. To insure rapid 
service, samples of raw materials and 
those relating to production control for 
clients in this territory may be submitted 
directly to the Western Division, Siebel 
Institute of Technology, 417 Mont- 
gomery St., San Francisco, Calif. At- 
tention, Benno Lowy, director. 


—<>___ 


~ 
x 


Report Ready on Power Stage 
Sites on Eel River, Calif. 
The geology of the Mill Creek and 

Elk Creek dam sites and the Round 

Valley reservoir site on the Middle Fork 

of Eel River, Mendocino County, Calif., 

is set forth in a report prepared by the 

Geological Survey, Department of the 

Interior. \n engineering examination 

of Eel River made in 1922 by the Geo- 

logical Survey disclosed that its value 
for power was largely dependent upon 
the feasibility of storing the flood waters 
in or Round 


near Valley. The most 
promising sites for dams were found 
short distances below the mouths of 


Mill Creek and Elk Creek. 

The report has not been published, but 
a manuscript copy may be examined at 
the office of the Geological Survey in 
Washington, D. C., or at the district 
office of: the Geological Survey, Custom 
House, San Francisco. 





Ammonia Compressor 
Explodes, Damaging 
Syracuse Plant 
Extensive damage was sustained by 
the explosion of an ammonia compressor 
in the Central City Cold Storage and 


Arctic Companies’ plant at Syracuse, 


N. Y., Dee. 12. The cause of the ex- 
plosion has not been determined. — It 
occurred in a ton and a halt machine 


on the ground floor of the building. It 
was blown from its base and toppled 
over on one side. Several persons in 
homes in the immediate vicinity of the 
plant were overcome by the escaping 
gas and had to be rescued. It was more 
than an hour, according to report, be- 
fore the flow of gas on the main tank 
could be shut off, which was finally ac- 
complished by the efforts of the engi- 
neer of the plant. He mounted a ladder 
and climbed to the ceiling of the gas- 
filled room where the valve was located. 

‘he loss to the plant was estimated 
at $15,000. 

ndaitestiicaiiniia 


Plans for Missouri Plant 


Plans for building a central power 
station in northeast Missouri, near 
Moberly, with an initial capacity of 
5,000 kw., which will later be increased, 
were announced recently by the Mis- 
souri Power & Light Company. 


_ 





Senate Votes Down Walsh Power Inquiry 


to Interstate Commerce Committee 
Repels Senator’s Resolution, Adopting Moses’ Motion by 
Decision of 40 to 36—Supporters of Inquiry See 
Delay of Many Weeks, If Not Burial 


Y A VOTE of 40 to 36 Senator 

Thomas J. Walsh, of Montana, sut- 
fered a signal setback on the floor of 
the Senate, Dec. 19, in his etforts to 
push his “power trust” resolution to an 
immediate acceptance. 

Contrary to the expectations of the 
supporters of the resolution, which calls 
for a thorough investigation of alleged 
power combines, the Senate by a major- 
itv of four votes turned down the sug- 
gested measure, and adopted the motion 
of Senator George H. 
to the Interstate Commerce Committee, 
Senator Watson, of Indiana, chairman. 

Effect of this action will be at least 
to delay the resolution for weeks and 
in the opinion of some Senators it will 
be to bottle it up indetinitely and hold 
it back for the whole session. Senator 
Wheeler, of Montana, in fact, speaking 
for the resolution on the floor, predicted 
that if the resolution went to the Inter- 
state Commerce Committee it would not 
be reported. 

Senator Walsh and other friends of 
the resolution, by speeches on the floor 
and otherwise, will seek to force the 
resolution out of the committee at an 
early date. Nevertheless it is obvious 


Moses to refer it 


today’s outcome was a victory for the 
opponents of the proposed power in- 
quiry. The result came as a surprise in 
most quarters, as it had been supposed 
the resolution would pass. 

When Senator Walsh called up his 
resolution and moved passage, Senator 
Moses promptly moved reference to the 
Interstate Commerce Committee. 

Senator Walsh objected that “there 
was no occasion for this, that the Sen- 
ate had haa the resolution before it fo1 
six or seven months and fully under- 
stood it.” He called attention to some 
of the salient facts about power matters, 
to which he also had directed attention 
last session. He spoke of the “enor- 
mous capital going annually into public 
utilities and power projects and into 
securities of these concerns and of hold- 
ing companies.” He declared the mer- 
gers now being made “are giving rise 
to great concern,” presented data from 
the Electrical IVorld to show the mag- 
nitude of the business and declared the 
companies engaged in it “are passing 
into the control of a half dozen new 
holding companies.” 

A number of Senators were drawn 
into the debate which followed. 
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American Institute of Electrical Engineers 
Nominate Officers for 1928 


Choose R. F. Schuchardt, Commonwealth Edison, Chicago 
Engineer, for President—Name Also Vice-Presidents, 
Managers and Treasurer 


F. SCHUCHARDT,, electrical en- 
*gineer with the Commonwealth 
Edison Company, Chicago, has been 
nominated for president of the American 


Institute of Electrical Engineers. Mr. 
Schuchardt will take the helm of the 
society Aug. 1, when the rest of the 
candidates assume the duties of the 


offices then fallen vacant. 

These candidates, selected by the na- 
tional nominating committee, consisting 
of fifteen members from 
tions of the country, are: 

For vice-presidents, Northeastern dis- 
trict, E. B. Merriam, executive engi- 
neer, switchboard department, General 
Electric Company; New York City 


various sec- 


District, H. A. Kidder, superintendent 
of motive power, Interborough Rapid 
Transit Company, New York City; 


Great Lakes District, W. T. Ryan, pro- 
fessor of electrical power engineering, 
University of Minnesota, Minneapolis ; 
Southwest District, B. D. Hull, engi- 
neer, Southwestern Bell Telephone 
Company, Dallas, Tex.; Northwest Dis- 
trict, G. FE. Quinan, chief electrical 
engineer, Puget Sound Power & Light 
Company, Seattle; for managers, A. E. 
Bettis, vice-president, Kansas City 
Power & Light Company, Kansas City, 
Mo.; J. Allen Johnson, electrical engi- 
neer, Niagara Falls Power Company, 
Niagara Falls, N. Y., A. M. Mac- 
Cutcheon, engineering vice-president, 
Reliance Electric & Engineering Com- 
pany, Cleveland, and for treasurer, 
George A. Hamilton, electrical engi- 
neer (retired), Elizabeth, N. J. 
Mr. Scuucuarpt’s ACTIVITIES 

These official candidates, together 
with any independent nominees that may 
be proposed later, will be voted upon by 
the membership at the coming election 
in the spring of 1928. 

Rudolph Frederick Sechuchardt was 
born in Milwaukee, Wis., Dec. 14, 1875. 
He was graduated from the University 
of Wisconsin with the degree of B. on 
in electrical engineering in June, 1897. 
During the first year after his gradua- 
tion he was employed by the Janesville 
(Wis.) Electric Light & Power Com- 
pany as general utility man, and later 


by Meysenburg & Badt, Chicago, as 
engineering salesman. Since July 1, 


1898, he has been with the Chicago Edi- 
son Company and its successor, the 
Commonwealth Edison Company. In 
November, 1906, Mr. Schuchardt was 
appointed engineer of electrical con- 
struction. and in 1916 he was appointed 
electrical engineer of the company, 
which position he still holds. 

Mr. Schuchardt was elected an asso- 
ciate of the Institute in 1903 and was 
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advanced to the grade of member in 
1909 and to the grade of Fellow in 
1912. He was a vice-president of the 
Institute for the years 1922-1924. His 
committee activities have been as fol 
lows: Chairman of power generation 
~ : 2 1921-22: ¢ l : ber at 
committee 21-22; and member a 














Rudolph F. Schuchardt 


the 
protect ive 


various times of 
generation, 


education, 
devices, 


power 
stand- 


ards power transmission and distribu- 
tion, meetings and papers, executive, 


electrical machinery, and law 
He is still 
committee. 


commit- 


tees. the law 


a member of 

Some of his other society 
ships include Institution of 
Engineers (Great Britain), 
Society of Engineers, 


member- 
Electrical 
Western 


Hluminating [n- 


gineering Society, and National Elec- 
tric Light Association. 
—_—.———_—— 


Three Terms Restrict Sale 
of Muscle Shoals 


Three principles under which the dis- 
position of the Muscle Shoals project 
will be considered were announced by 
the House Committee on Military Af- 
fairs, Dec. 20. These terms are: 

“One—That property shall at all times 
be subject to the absolute right and con- 
trol of the government for nitrates or 
other components of munitions of war, 
and that nitrate plant No. 2 (or its 
equivalent, or such other nitrogen fixa- 
tion plant or plants adjacent or near 
thereto as may be constructed) must be 
kept available therefor by the pur- 











chasers, lessees, or users of the property ; 

*“Two—That the purchasers, lessees, 
or users of the property shall be obli- 
gated in the strictest terms to the manu- 
facture and sale to the public of fer- 
tilizers in time of peace. 

*Three—That any proposal 
purchase, lease, or use of the 
Shoals property of the United 
Government must be for the 
property.” 


for the 
Muscle 
States 
entire 


Fight Power Projects Are 
Planned in Oregon 


Applications for eight power projects 
in Oregon have been filed with the Fed 
eral Power Commission. 

M. L. Vorse has applied for a prelimi 
nary permit for construction of a powe1 
project on Hood River, Eagle Creek and 
Wahtum and Lost Lakes in Hood Rivet 
County, about 45 miles from Portland, 
proposing to construct three dams, and a 
power house near Cascade Locks. The 
power, when developed, will be used for 
manufacture of wood pulp. 

The Deschutes Falls Power Company 
has applied for a preliminary permit for 
the construction of a dam, 
conduit and power house on 
schutes River, in Sherman and 
Counties. 


reservoir, 
the De 

Wasco 
It is the intention to use the 
power to be developed from this con 
struction for public utility purposes. 

J. G. Welley has applied for a pre 
liminary permit to construct a project 
designed to include a diversion dam, 
conduit, power house and transmission 
line. The completed project will have 
a power capacity of 15,000 hp. and will 
be situated on Marion Lake and_ the 
north fork of Santiam River, in Marion 
and Linn Counties, near Detroit. The 
power proposed to be developed will be 
used for public utility purposes. 

A dam and power house of 1,300 hp. 
capacity to be located on Loon Lake and 
Mill Creek, tributaries of the Umpqua 
River, near Reedsport, Douglas County, 
will also be constructed. The power pro 
posed to be developed will be used for 
public utility purposes. 

The city of Eugene has applied for a 
preliminary permit for the construction 
of three power developments on the Me- 
Kenzie River, in Lane County. 


British Capital in Electricity 


About $4,000,000,000 is) invested) in 
the British electrical industry, according 
to an analysis of official statistics re 
ported to the United States Department 
of Commerce by the office of the Ameri- 
can Consul General at London. Capital 
invested in the British electrical indus- 
try has*increased during the last year 
by more than $225,000,000, subscribed 
in 1,633 undertakings in all branches of 
the industry. 
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Recent Diesel Engine 
Installations 


A number of Diesel engine installa- 
tions of interest in Western and South- 
western States and by the United States 
Shipping Board have recently been re- 
ported. 

Plans for the conversion of three 
cargo boats, the “Triumph,” ‘“Cour- 
ageous” and “Defiance,” have been com- 
pleted by the Gibbs Brothers, Inc., for 
the United States Shipping Board. All 
three boats are now equipped with 
veared-turbine, single-screw drive, and 
this will be superseded with modern 
Diesel-electric drive. The “Courageous” 
will be converted by the Federal Ship- 
building Company, the “Triumph,” by 
the Boston Navy Yard, and the “De 
fiance,” by the Norfolk Navy Yard. 

Four 1,280-hp., 250-r.p.m., four-cycle, 
air-injection Diesel engines will be sup- 
plied by the McIntosh & Seymour Com- 
pany for each vessel. Each engine will 
be direct connected to two General Elec 
tric 375-volt d.c. generators; one of 800 
kw. will supply power for propulsion and 
the other, a 150-kw. excitation, auxiliary 
power and lighting. 

Two 840-hp. Diesels have been pur- 
chased by the Insull interests from Fair- 
banks, Morse & Company for installa 
tion in one of th Insull Texas public 
utilities. 

Six 600-hp. Diesel engines, built by 
the Busch-Sulzer Diesel Engine Com 
pany, St. Louis, Mo., have been ordered 
by the Humble Oil Company, to be 
utilized for pumping purposes at the 
Corpus Christi, Tex., ship loading sta 
tion. 


Murray Iron Works Acquires 
Standard ‘Turbine Corp. 


Steam turbines have been added to the 
line of the Murray Iron Works, prod- 
ucts, Burlington, lowa, through acquisi 
tion of the Standard Turbine Corpora 
tion plant at Scio, N. Y. Equipment of 
that plant is being shipped to the Bur 
lington unit, which has been enlarged 
for the new department. 

\. Y. Dahlstrand formerly of the 
Standard Turbine Corporation plant will 
direct new turbine production unit. The 
Murray Iron Works now produces Cor 
liss engines, boilers and foundry equip 
ment. George G. Highee is president ot 
the company, which was established in 
Burlington shortly after the Civil war 
and has been in continuous operation 
since 


— > — 
Power Project Is Planned on 
Eleven Point River, Mo. 


\ declaration of intention to establish 


a power project on Eleven Point River 


in Oregon Co.. Mo., has been filed by 


Jess Priest and W. H. 
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Poplar Bluff, Mo., the Federal Power 
Commission stated Dec. 19. 

It is proposed to build a dam 60 ft. 
high across the river to insure a reser- 
voir capacity of 870,000,000 cu.ft. The 
primary capacity was estimated at 2,856 
horsepower. 





Senate Committee Schedules 
Boulder Dam Hearings 

Hearings on the Boulder Dam project 
in the House will begin Jan. 6 and will 
be concluded on Jan. 14, Representative 
Addison T. Smith, of Twin Falls, Idaho, 
chairman of the House Committee on 
Irrigation and Reclamation, announced 
Dec. 20. 

The Committee will give consideration 
to the program provided in the legisla- 





tion sponsored by Representative Philip 
D. Swing, of El Centro, Calif., who has 
reintroduced the bill which was passed 
by the House in the last session but 
failed to receive action in the Senate. 
Senate hearings on Colorado River 
bills, it was also announced by the Sen- 
ate Committee on Irrigation and Recla- 
mation, will begin Jan. 17 and continue 
for a week. The Senate Committee will 
consider a measure drafted by Senator 


Johnson, of California, which is identical 


with the Swing bill, and also a program 
advanced by Senator Phipps, of Colo- 
rado, chairman of the Senate Committee. 

The Governor of Utah, George H. 
Dern, chairman of the Council of the 
States of the Colorado watershed, will 
be a witness at the House Committee 
hearings. 





Record Production of Electricity by Public 
Utilities Reached in October 


URING the month of October 

6,904,000,000 kw.-hr. of electricity 
was produced by public-utility§ power 
plants for public use, according to fig- 
ures compiled by the Geological Survey 
—By Water Power, 1927- 


Division and 


State August September October August September October August 


Reports are received from plants repre- 
senting over 95 per cent of the total 
capacity. The output of those plants 
which do not submit reports is esti- 
mated; therefore the figures of output 


By Fuels, 1927 ———Total, 1927—_— 


September October 


United States 2,404,210 2,199,792 2,375,527 4, ot 224 4,400,384 4,528,735 6,684,434 6,600,176 6,904,262 


New England.. 143,426 135,531 
Middle Atlantic 444,970 437° 671 
ast North 
“Central ’ 
West North 
Central 
South Atlantie.. 
East South 
Central 
West South 


171.655 


203 311,950 306,528 444,629 447,481 478,183 
507,235 |, 290; 994 1,270,044 1,367,866 1,715,964 1,707,715 1,857,101 


160,098 151,750 197,383 1,364,565 1,374,078 1,412,850 1,524,663 1,525,828 1,610,233 


135,715 130,579 147,592. 273,770 289.780 284,743 409,485 420,359 432,335 
195,240 150,764 180,661 517,956 548,666 533,128 713,196 699,430 713,789 


184,145 153,452 140,836 118,866 159,012 172,147 303,011 312,464 312,985 


Central ; 2,465 2,272 2,435 291,945 292,847 294,104 294,410 295,119 296,539 
sack in . 279,454 258,602 242,343 34,631 37,890 38,455 314,085 296,492 280,798 
Pacific .... 858,697 779,171 785,387 106,294 116,117 118,914 964,991 895,288 904,301 


of the Department of the Interior. This 
is the largest output of electricity ever 
produced in a single month. It is 
equivalent to an average production of 
222,700,000 kw.-hr. per day and is about 
one per cent more than the revised fig- 
ures of average daily output for Sep- 
tember. 


and fuel consumption as reported in the 
accompanying tables are on a 100 per 
cent basis. 

The figures in the table below show 
that the gain in the monthly output 
over 1926 has gradually decreased from 
May to October, and that there has been 
a decided increase in the daily output 


TOTAL MONTHLY PRODUCTION IN 1926 AND 1927 


Per Cent Produced by Water 
Increase, Power (per Cent) 


1926 1927 1927 1926 1927 

January 6, 150,000,000 6,730,000,000 9 32 35 
February 5,629,000,000 6,080,000,000 8 34 36 
March 6, 178,000,000 6.717, 000,000 9 37 38 
April 5,812,000,000 6,416,000,000 10 40 40 
May 5,849,000,000 6,582,000,000 12 40 41 
June 5,920,000,000 6,475,000,000 9 38 39 
July 5,955,000,000 6,455,000,000 8 34 38 
August 6, 175,000,000 6,684,000,000 8 34 36 
September 6,221,000,000 6,600,000,000 6 33 33 
October 6,594,000,000 6,904,000,000 5 33 34 
November 6,482,000,000 eas 35 
December 6,817,000,000 35 

73,791,000,000 35 


The quantities given in the first table 
are based on the operation of all power 
plants producing 10,000 kw.-hr. or more 
per month, engaged in generating elec- 
tricity for public use, including central 
stations and electric-railway _ plants. 


for each month from July to October, 
which compares 
average for the last seven vears. The 


increase in the output by the use of 


water power indicates that the streams 
have passed the period of low water. 
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Standards Committee Send 
Out Hydraulic Symbols 
Proposal 


Recently the American Engineering 
Standards Committee issued a proposal 
of tentative American standards sym- 
bols for hydraulics. These were pre- 
pared by the sub-committee on symbols 
for hydraulics and the sectional com- 
mittee on scientific and engineering 
symbols and abbreviations. The pro- 
posed standard is now being distributed 
for criticism and comment. 
tions and changes should be addressed 
to Preston S. Miller, Secretary, Sec- 
tional Committee on Scientific and En- 
gineering Symbols and Abbreviations, 
80th St. and East End Ave., New York 
City. 

Decision to undertake the standard- 
ization of scientific and engineering 
symbols and abbreviations as a national 
enterprise was made at a general con- 
ference called by the American Engi- 
neering Standards Committee and held 
in the rooms of the American Society 
of Mechanical Engineers Feb. 13, 1923. 
Three organizations the American In- 
stitute of Electrical Engineers, the 
Association of Edison  I[luminating 
Companies and the American Society 
of Mechanical Engineers made the orig- 
inal recommendations which resulted in 
the calling of this conference. 

Official representatives of national or- 
ganizations attended this conference, and 
after a full discussion voted that this 
project should be undertaken, and that 
the American Association for the Ad- 
vancement of Science, the National Re- 
search Council, the Society for Promo- 
tion of Engineering Education and the 
United States Bureau of Standards 
should be requested to accept joint 
sponsorship. Later the American So- 
ciety of Mechanical Engineers, the 
American Institute of Electrical Engi- 
neers and the American Society of Civil 
Engineers were invited to become joint 
sponsors, 


Sugges- 


Two Colorado Water Power 
Units Near Completion 


Work on two units of the Lake 
Spaulding system of power generating 
plants at Emigrant Gap, Placer, Co., 
Colo., is nearing completion, and the 
third, Spaulding No. 3, will probably 
start early in the Spring. The Spauld- 
ing units No. 1 and No. 2, are being 
reconstructed from established plants. 
They are near Smart. No. 3 will be on 
the rim of the lake. 

The Spaulding No. 1 plant is on the 
almost perpendicular side of the Bear 
River Canyon, below the Lake Spauld- 
ing Dam. This plant, which is being 
rebuilt to include a 10.700-hp. unit, 
utilizes the water discharged from Lake 
Spaulding. 

The No. 2 plant is on the canyon side, 
below the No. 1 plant. Water is dropped 


December 27, 1927 





POWER 


through a pipe line to this plant oper- 
ating a 5,000-hp. unit, which will be 
semi-automatic in operation. 

The new No. 3 plant will be located 
on the rim of the lake one and a half 
miles from the No. 1 plant, which will 
become the control, or operating plant. 
To provide for additional facilities and 
the housing of switchboards and control 
apparatus, a two-story structure will be 
built on the face of the canyon, adjoin- 
ing the present No. 1 plant. 


Welding Topic at Boston 
Societies Meeting 


Practical applications of are welding 
was the general topic of discussion at 
the all-day meeting of the Affiliated 
Technical Societies of Boston, attended 
by a large number of interested engi- 
neers, Dec. 14. 

Welding as applied to building con- 
struction was the element featured at 
the sessions. Gilbert D. Fish, consult- 
ing structural engineer of the Westing- 
house Electric & Manufacturing Com- 
pany, spoke on the favorable aspects of 
the process. 


——_@——_—_—_——. 


Power Project Planned in 
British Columbia 


Construction of a new dam and power 
house on the Shuswap River, B. C., by 
the West Canadian Hydro-Electric 
Corporation, Vancouver, will begin 
immediately following the expiration of 
the time limit and the granting of water 
rights on Shuswap River.  Announce- 
ment to this effect was made by George 
J. Burdick, engineer for the Vancouver 
firm, who will supervise operations. 

The power house will be made large 
enough to house another unit, present 
development plans calling for 4,200 hp. 
Work will be carried on throughout the 
winter and will be completed in time to 
deliver power by Oct 1, 1928, as agreed. 








Obituary 





GEORGE A, CARPENTER, past president 
of the Providence Engineering Society, 
Providence, R. I., and city engineer of 
Pawtucket for the past 36 vears, died 
Dec. 15, after an illness of ten days. 
Mr. Carpenter was at the time of his 
death president of the New England 
Water Works Association. 








Personal Mention 





Cuaries FE. Beck, formerly sales en- 
gineer for the De La Vergne Machine 
Company, Kansas City, Mo., will be 
connected with the Busch-Sulzer Diesel 
Engine Company Jan. 1. 




















































U. S. BarretTTa, test engineer with 
the Detroit Edison Company, has been 
promoted to boiler room engineer. 


Haromp A. Tuomas, professor of 
hydraulics at the Carnegie Institute of 
Technology, has been appointed hydrau- 
lic engineer for the City of Pittsburgh. 


Orto V. Kories, member of the 
A.S.M.E., formerly sales engineer with 
Garvey & Palmer, Pacific Coast dis- 
tributors of the Foos Engine Company, 
Los Angeles, has accepted a position as 
chief engineer with the Holtville Ice & 
Cold Storage Company, Holtville, Calif. 


Van CortrRiGHt MEKEEL, formerly 
connected with Taylor-Wharton Iron & 
Steel Company, High Bridge, N. J., in 
capacities of mechanical engineer, spe- 
cial research investigator, and sales engi- 
neer, has resigned to accept a post as 
special representative of The Nugent 
Steel Castings Company, Chicago. 


DEAN DEXTER S. KIMBALL has been 
appointed by Secretary Hoover as a 
permanent member of the Committee 
ot the World’s Congress of Engineers. 
Dean Kimball is a past-president of the 
American Society of Mechanical Engi- 
neers and is president of the American 
Engineering Council. 


R. TURNWALD, widely known designer 
of uniflow steam engines, formerly of 
the Stumpf Uniflow Engine Co., Syra- 
cuse, N. Y., has joined the Worthington 
Pump & Machinery Corp., Cineimnati, 
Ohio. Mr. Turnwald has been asso- 
ciated also with the Ames Iron Works 
Company, Oswego, N. Y. and the Chuse 
Engine, Matoon, Il. 


W. Netson Situ, who was tor some 
vears connected with the Winnipeg 
Electric Company as consulting elec- 
trical engineer, and returned to the 
United States about a vear ago, has re- 
cently become associated with the or- 
ganization of FE. L. Phillips & Company, 
engineers at 50 Church St., New York 
City, and will continue in public utility 
engineering. 


James Crartrs BENNETT, comptrol- 
ler and secretary of the Westinghouse 
Electric & Manufacturing Company, was 
recently elected a vice-president. In his 
new position he will have general charge 
of the accounting and treasury depart 
ments. In length of service Mr. Bennett 
is one of the eldest employees in the 
Westinghouse Electric group, he having 
heen emploved by the Westinghouse 
Electric Company in 1886 five months 
after that company was formed. 


Pror. VLADIMIR KARAPETOFF, mem- 
ber of the A.I.E.E. has been voted the 
award of the Elliott Cresson Gold Medal 
by the Franklin Institute, “in considera 
tion of the inventive ability, skill in 
design, and detailed theoretical know] 
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edge of kinematics and electrical engi- 
neering displayed in the development of 
computing devices.” This medal will be 
presented May 16, when all awards made 
during the Institute year will be pre- 
sented. 


LL. O. Hasster, of the Beaumont Man- 
ufacturing Company, Philadelphia, and 
formerly chief engineer, has been trans 
ferred to the Western headquarters in 
the Strauss Building, Chicago, where he 
will devote himself to sales in the Chi- 
cago territory under the direction of 
H. C. Birch. 


Pror. Ropert T. Hastam, of the 
Department of Chemical Engineering 
of the Massachusetts Institute of Tech 
nology, has resigned from the faculty. 
He will continue his connection with 
the Institute as non-resident professor, 
but will devote practically his entire 
time to development work relating to 
the oil industry as a member of the 
executive staff of the Standard Onl 
Development Co., at 26 Broadway, New 
York ¢ ‘ity. 


I. F. Baker has been promoted to 
manager of the Far Eastern department 
of the Westinghouse International Com 
pany, with offices in New York. He 
comes to his new position from Japan, 
where he was managing director of the 
Westinghouse Electric Company — of 
Japan for several years. In 1918 he was 
made a commercial engineer in the 
Westinghouse Electric International 
Company of New York, and in 1919 was 
ent to Tokio, Japan, as a manager. Six 
vears later he was promoted to man- 
aging director. 


Ciarces TH. Bromiey, member of the 
\.S.M.E., formerly manager for the S. 
I’. Bowser Company, and at one time 
for eseveral years on the staff of Power, 
has joined the France Packing Company. 
Taeony, Philadelphia, becoming vice 
president. Mr. Bromley will participate 
largely in the management of sales and 
the shops, devoting particular attention 
to research in the further adaptation 
of France metallic floating packing fot 
high pressures and temperatures. M1 
Bromley joined Power in 1915. He left 
the paper early in 1921, 








Business Notes 





The Prat-Dantet CorvPORATION, 
manufacturers of the Thermix air heater 
and stream-line stacks, announce that 
W. TL. Caldwell has become associated 
with them for the handling of sales in 
New York City and the surrounding 
territory. 


Tue BeEaAuMontT MANUFACTURING 
Company Philadelphia announces that 
William P. Alexander who resigned 
from that organization in May is return- 
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ing to the company’s sales department 
and, as formerly, will devote himself to 
sales duties in the Philadelphia, Balti- 
more, and Washington districts. 





Coming Conventions 


American Boiler Manufacturers As- 
sociation, Winter meeting, Hotel 
Cleveland, Cleveland, Feb. 7; A. C. 
Baker, sec., 801 Rockefeller Bldg. 


American Engineering Couneil, 
unnual meeting will be held = in 
Washington, D. C., Jan. 9-11; L. 
W. Wallace, executive secretary, 26 
Jackson Place, N, W., Washing- 
ton, 2). ©. 


American Institute of Electrical En- 
gineers, winter convention at New 
York City, Feb. 13-17, F. Hutchin- 
son, Secretary, 29 West 39th St., 
New York City; St. Louis Regional 
Meeting, District No. 7, March 7-93 
taltimore Regional. Meeting, Dis- 
trict No. 2, April 17-19; New 
Haven Regional Meeting, North- 
eastern District, No. 1, in May; 
Summer Convention, in Denver, 
June 25-29. 


American Society of Heating & Venti- 
lating Engineers, hold general meet- 
ing at Hotel Pennsylvania in New 
York City, Jan. 23-26; A. 2 
Hutchinson, sec., 29 W. 39th St., 
New York. 


American Society of Mechanical En- 
gineers, Spring Meeting in Pitts- 
burgh, May T4-17; Calvin Rice, 
secretary, 29 West 39th St. New 
York City, 


American Water Works Association, 
Annual meeting, Hotel Fairmont, 
San Francisco, June 11-16; W. M. 
Niesley, 170 Broadway, New York 
City. 

Midwest Power Conference and Ex- 
hibition, at Chicago, Feb. 14-17; 
G. k. Pfisterer, sec., 53 West Jack- 
son Blvd., Chicago, 


National Electrie Light Association, 
Convention and exhibition, Atlantic 
City, N. J., Jume 4-8; A. Jackson 
Marshall, secretary, 420 Lexington 
Ave., New York City. 


National District Heating Association, 
annual meeting in May; DD. L. Gas- 
kill, sec. 112 West 4th St., Green- 
ville, Ohio. 


The National Marine Engineers’ Ben- 
eficial Association, 53rd annual 
convention, will meet at the Lee 
House, 15th and L Streets, N. W. 
Washington, D. C., February 13-18. 
Albert tl. Jones, Secretary-Treas- 
urer, 313 Machinists Building, 
Washington, Db. ©, 











THe Rottway BEARING ComMPaNny, 
Syracuse, N. Y., has opened a sales 
office at 614 Empire Building, Pitts- 
burgh, Pa. Samuel Farrell, who has 
been affiliated with the Rollway Bearing 
Company, Inc., for a number of years, 
with headquarters at Youngstown, Ohio, 
is now also in charge of the Pittsburgh 
office. 








Society Affairs 





A. S. M. E. Burrato: January 17, 
Hotel Statler at 8:00 p.m. Subject: 
“The Arteries of Industry,” motion pic- 
ture films, National Tube Co. W. P. 








Fuel Prices 





COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous Market Dec. 22, 
(Net Tons) Quoting 1927 
Navy Standard. New York..... $2.25@$2.75 
Kanawha....... Hampton Roads 4.15@ 4.40 
Smokless Cincinnati 2.25@ 2.50 
Smokless Chicago 2.25@ 2.50 
Ss. E. Kentucky. Chicago 1.40@ 1.60 
Steam Pittsburgh 1.60@ 1.90 
Gas Slack Pittsburgh 1.15 

Big Seam....... Birmingham... . 2.00@ 2.25 
Anthracite 

(Gross Tons) 

Buckwheat : New York..... $2.65(@ $3.35 
Birdseye......... New York..... 1.60@ 1.85 


FUEL OIL 


New York—Dec. 22, light oil, tank- 
car lots, 26 deg. Baumé, 5c. per gal.; 
28 deg., 53c. per gal., f.o.b. Bayonne, 
N. J. 


St. Louis — Dec. 12, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., $1.55 per 
bbl.; 26@28 deg., $1.60 per bbl.; 28@30 
deg., $1.65 per bbl.; 30@32 deg., $1.70 
per bbl.; 82@36 deg., gas oil, 4.48c. per 
gal.; 38@40 deg., 5.24¢. per gal. 


Pittsburgh — Dec. 19, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 4c. per 
gal.; 36@40 deg., 4$c. per gal. 


Philadelphia — Dec. 15, 26@30 deg., 
$1.60@$1.66 per bbl.; 13@19 deg., $1.47 
@$1.53 per bbl.; 22 plus, $1.63@$1.69 
per bbl.; 27@30, $2.10@$2.16 per bbl. 


Cincinnati—Deec. 12, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
4.9c. per gal.; 26@30 deg., 5.15¢c. per 
gal.; 30@32 deg., 53c. per gal. 


Chicago—Dec. 17, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. 
per bbl.; 22@26 deg., 80@85c. per bbl.; 
26@30 deg., 90c. per bbl.; 30@32 deg., 
$1.05 per bbl. 


Boston—Deec. 19, tank-car lots, f.o.b., 
12@14 deg. Baumé, 4ic. per gal.; 28@ 
32 deg., 53ce. per gal. 

Dallas—Dece. 17, f.0.b. local refinery, 
26@350 deg., $1.45 per bbl. 





Wooldridge will lecture. There will also 
be shown a film on building New York's 
newest subway by the Dupont Company. 


A.LE.E., CLevetAnpD SECTION meet- 
ing at Hotel Statler, 8 o'clock, Jan. 19; 
“Today's Science, Tomorrow’s Engi- 
neering,” by L. A. Hawkins, General 
Electric Company. 


A.LE.E., New Yor Section meet- 
ing at 29 West 39th St., New York City, 
Jan. 13, “Interconnection of Power Sys- 
tems,” Alex Dow, president of Detroit 
Edison Company, and Farley Osgood, 
consulting engineer. 


December 7, 1927 





























Trade Catalogs 





ENGINE Type Direct CurRRENT Ma- 
CHINES—Allis-Chalmers Manufacturing 
Company describes these machines in 
illustrated, new Bulletin No. 1142. 


PumMps—In Bulletin 209 the Penn- 
sylvania Pump & Compressor Company 
describes the construction and oper- 
ation of its line of double-suction single- 
stage pumps. 


HEATERS, COOLERS, CONDENSERS AND 
EXCHANGES—The O. E. Franks Heater 
& Engineering Company, Inc., Buffalo, 
N. Y., treats in an illustrated bulletin, 
No. 50, such heating equipment. ‘Tables 
of dimensions and capacities are given. 


ArcHES AND WaAtits—The M. H. 
Ditrick Company has issued a_ ninth 
edition of a publication the purpose of 
which is to show the application of 
Ditrick arches and walls to every type 
of furnace burning every class of fuel. 
This is accomplished in 63 pages of 
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illustrating in detail the fur 
and areh construction 
installations. 


nace wall 


used in) various 


SecTIONAL Aik Heratrers—The Fos- 
ter Wheeler Corporation, general offices 
at 165 Broadway, New York City, dis- 
cusses the use of preheated air and its 
history in Bulletin A.H.-7, which 1s 
devoted to deseription and illustration of 
sectional air manutactured by 
the company. This heater is constructed 
on a design comprising the multiple use 
of standard which be ar- 
ranged in parallel flows for 
either gas or air, but all connections are 
standard and all joints match exactly. 
So, interchangeability is atforded. 


heaters 


sections, can 


series or 


FURBINE BLOWERS — Wing turbine 
blowers, for furnishing forced draft to 
both stokered and hand fired boilers, 
are described and illustrated in a new 
bulletin recently published by the L. J. 


Wing Manufacturing Company, 352 
West 13th St., New York City. Dia- 
grams and photographs of actual in- 


stallations are pictured, and tables of 
capacities, dimensions, and other engi- 
neering data are included. The number 
of the bulletin is 87. The function of 





Wing blowers in boiler plant operation, 
their results and advantages claimed are 
discussed in another booklet, No. 700. 

SteAM PurtFication—Bulletin 677, 
published by the Cochrane Corporation, 
describes some of the results that may 
result) from the r wet and con 
taminated steam. It gives the causes of 
steam contamination, and deseribes the 
Cochrane purifier for removing mois- 
ture and solid matter. It also includes 
some interesting imstruction on methods 
of steam calorimetry. 


use ol 


WatTER CooLtep FuRNAcEsS—The Erie 
City Iron Works has printed “Some 
Fundamentals of Water Cooled Furnace 
Design,” written by Prof. W. J. Wohlen- 
berg, which gives a clear, concise under 
standing of the use of the outstanding 
types of water-cooled furnaces. Charts, 
data and illustrations combine to make 
this authoritative article of value to the 
engineer interested in getting the most 
out of pulverized coal. “Phe Erie City 
Vortex Furnace” is the title of a leatlet 
which briefly a method of 
firing small water-tube boilers and hori- 
zontal return tubular boilers with pul- 
verized coal. 


describes 





NEW PLANT CONST 


RUCTION 





Ala., Alabama City — Gulf States Steel 
Co. awarded contract for the construction 
of a power plant to Dwight P. Robinson & 
Co., Inc., 129 East {6th St., New York, 
N. Y. Estimated cost $3,000,000. 

Ala., Montgomery — Capitol City Hotel 
Co., J. D. Scruggs, Pres., awarded contract 
for a 12 story hotel to Hugger Bros. Con- 
struction Co. Esitmated cost $1,000,000. 


Colo., Devine—Colorado Interstate Gas 
Co. controlled by Prairie Oil & Gas Co., 
Amarillo, Tex., is having plans prepared 


for a booster compressing station = on 
natural pipe line here. Estimated cost 
$700,000 Ford, Bacon & Davis, 115 Broad- 
way, New York, N. Y., are engineers. 


Calif., Los Angeles — Firestone Tire & 
Rubber Co., South Main St., Akron, O., is 
receiving bids for first unit of factory, in- 
cluding 108 x 113 ft. power house, ete., at 
Manchester Ave. and Alameda St., here. 
lestimated cost $1,000,000. Total cost $7,- 
HOO,000, Curlett & Beelman, 120 Union 
Bank Bldg., Los Angeles, Calif., are 
architects. 

Calif., San Franciseco— One Thousand 


Seventy Six Chestnut 
110 Sutter St., 

story apartment 
to Dinwiddie 


Inc., ff. B. DeSurville, 
awarded contract for a 14 

building on Chestnut St. 
Construction Co., Crooker 
Bldg. Estimated cost $759,000, 

Iil., Belleville—Hotel Selleville Co., H. 
W. Houck, Pres., will receive bids about 
Jan. 10 for a 6 story hotel including steam 
heating system, ete., at Illinois Ave. and 
Public Sq. Estimated cost $550,000, a 
l.. Bowling, Inc., 1198 Arcade Bldg., St. 
Louis, Mo., is architect. P. E. Corrubia, 
S15 Holland Bldg., St. Louis, Mo., is 
sociate architect. 

Ill., Chieago—A. S. 
Jackson Blvd., Archt., is receiving 
for the construction of apartment 
and post office at 5440 West Madison St., 
for Jacob Kulp & Co., 19 South La Salle 
St. Estimated cost $500,000. 


as- 
Alschuler, 28 Fast 
bids 
building 


TL, Chieago—Two Hundred Twenty-Two 
Kast Chestnut St. Building Corp., c/o Riss- 
man & Hirschfeld, 228 North La Salle St., 
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Archts., is having plans prepared for a 19 


story apartment building at Chestnut and 
DeWitt Sts. Estimated cost $2,250,000, 

Il. Columbia—City plans an election Jan 
10 to vote $28,000 bonds for waterworks 
improvements including pumping  equip- 
ment, tank on tower, ete. Total estimated 
cost $75,000. W. A. Fuller Co,, 1912 Rail 
way Exchange Bldg., St. Louis, Mo., is en- 
gineer. 

Tll., Solon Mills—Wilson Sand & Gravel 
Co., F. ON. Wilson, Prop., has work under 
Way on the construction of a new plant to 
include 150 hp. boilers or Diesel engines. 
Private plans. 

Ind., Anderson —C, G. Wolf, Wheeling, 


W. Va., V. U. Young, Gary, Ind. 


and G. C. 


Hallis, Muncie, Ind., plan the construction 
of a 7 story hotel and theatre building at 
12th and Meridian Sts. here Iestimated 


cost $750,000 A. M. Strause, 706 Tri-State 
Bidg., Fort Wayne, Ind., is architect. 


Ind., Indianapolis — Methodist Hospital, 
16th and Capitol Sts. is having plans pre- 
pared for a 16 story hospital. histimated 
cost $650,000 D. A Sohlen & Son, Ma- 


jestic Bldg., are architects. 


Kan., Manhattan—Kansas State Agricul- 
. 


tural College, ; Schrack, Bus. Mer., 
Will soon award contract for the construe- 
tion of a power plant. Istimated cost 
$325,000, Cc PD. Cuthbert, State House, 


Topeka, is architect. 


Md., Baltimore—Gillet Realty Corp., ¢/o 
Wyatt & Nolting, Keyser Blde., Archts., 
awarded contract for a 12 story apartment 


building at 8908 Charles St. to Consolidated 


Engineering Co., 20 Kast Franklin St. Es- 
timated cost $1,000,000, Vapor or vapor 
vacuum heating system, elevators, ete., will 


be installed. 


Mass., Boston—Dept. of Public Buildings 
is having sketches made for the construe- 
tion of a power house and heating plant 
on Charles St. Estimated cost $100,000, 

Mass., Boston—Penal Institutions Dept. 
will soon award contract for the construc- 
tion of a power house on Deer Island, Bos- 
ton Harbor. J H Ritchie & 


Associates, 


250 Stuart St., ‘Boston, are architects. 


Mich., Detroit — S. Plotkin, Lafayette 
Bldg., awarded contract for an Il story 
hotel on East Jefferson Ave. to Otto Misch 
Co., 159 Kast Columbia Ave. Steam heat- 
ing and refrigeration systems, boilers, ele- 
viators, etc, Will be installed. 


Mich., Floise — Wayne County, Superin- 


tendents of Poor, County Dldg., Detroit, 
Will soon award contract for a 4.) story 
hospital including steam heating and venti- 
lation systems, boilers, elevators, etc., on 
Michigan Ave., here. estimated cost $500,- 
OOO, Maul & Lentz, David Whitney Bldg., 
Detroit, are architects. 

Mo., Kansas City—Coronado THotel Co., 
308 Curtiss Bldg., is having preliminary 


plans prepared 
‘Thirty-third 
Beseckes, 114 

Mo., St. 


for an 8 stery hotel at 
and Main Sts Defoe & 
West 10th St., are architects. 


Louis—PBenjamin Ansehl, ¢ o B. 








Leland & Co., 4101 Lindell Blvd., is hav- 
ing preliminary plans prepared for a 12 
story apartment building including vapor 
heating and electric refrigeration systems, 
ete., at Lindell Blvd. and Sarah St. Esti- 
mated cost $1,000,000, J. L. Bowling, 1198 
Arcade Bld: is architect. 

N. Jd. ayvonne - I. Ty Mongiello, 74 
West 2: St., will build an ice plant at 
78-84 West 23rd St. lestimated cost $40,- 
O00, Cc. S. Goldberg, 437 Broadway, is 


architec t. 


Work will be done by separate 
contracts, 

N. J., Jersey City—Universal Securities 
Co., H. W. Runyon, Pres., 50 Journal Sq., 
is having plans prepared for a 17. story 
hotel including steam heating and venti- 
lation systems, boilers, elevators, ete., at 
2861-2867 Hudson Blvd. Estimated cost $5,- 
HOO 000 T. Martin & J. Kilpatrick, 220 
South 16th St., Philadelphia, Pa.,. are 


urchitects 

New York—International Paper Co., New 
York, has work under way on the construc- 
tion of a hydro-electric development at 


Kent's” Falls Plans include the initial in- 
stallation of two 4,000 hp. generators and 
one to be installed later. 


N. Y., Bedford 
awarded contract 
to Cuzzi Bros., 
Estimated total 


Hills—Montefiore Home, 
for five hospital buildings 
10 South 2nd Ave., Yonkers. 
cost, $600,000. 
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N. ¥., Brooklyn—S. Wander, (Promont Pa., Philadelphia R. J. Seltzer, 15th 
tealty Co.) 50 Kast 42nd St., will build a and Locust Sts., awarded contract for a 21 
15 story apartment building at Montgomery story apartment at 13th and Chanceller 
St. and Prospect Pl. Estimated cost $600,- Sts., to F. V. Warren Co., 1913 Arch St. 
O00 Ik. Roth, 1440 Broadway, New York, 
is architect. Work will be done by separate 
contracts. 


Tex., Brownsville Texas Citrus Fruit 

Growers Assn., c/o J. O. Shary, Pres., Mis- 
sion, plans the construction of a packing 
N. Y¥., New York—Courtlef Realty Corp., plant here Estimated cost $60,000. Com- 
A. E. Lefcourt, Pres., 1351 Broadway, will plete machinery and equipment will be re- 
build a 26 story office building at 263 7th quired. 
Ave. Estimated cost $3,500,000. Buch- 
man & Kahn, 49 West 45th St., are archi- 
tects. Work will be done by separate con- 
tracts. 


Tex., Corpus Christi — Smith Bros. & 
Nixon & Associates awarded contract for 
a 10 story hotel to McKenzie Construction 
Co., Travis Bldg., San Antonio. Estimated 
N. ¥., New York—Ellbar Realty Co., 16 cost $600,000. Steam heating, ventilation 
Kast 42nd St., plans the construction of a and refrigeration systems, boilers, eleva- 
14 story apartment building at 83rd St. and tors, etce., will be installed. 

Park Ave. Estimated cost $1,200,000. * . . : . . 
Architect and engineer not selected. _Tex., Edcouch—Central Power & Light 
: seg Co., c/o Frost Bldg., San Antonio, will 

N._¥., New York—Orion Buliding Corp., build a 58 x 102 ft. power plant, here. 
300 Madison Ave., had plans prepared for Estimated cost $80,000. J. W. Walter is 
a % story office building at 201 East 35th chief engineer. 

St Iestimated cost $500,000. Gronenberg 


& Leuchtag, 1385 Broadway, are architects. Tex., Fort: Davis—Central Power & Light 
N. Y¥.. New York—Park Avenue-Thirty Co., Frost Bidg., San Antonio, will build 
a. ee é é - ° ‘ "or » » — ’ . oti 4 " 

Ninth St. Corp. plans the construction of a cost, $60 P+ Bo Pong Ratinated 

31 story hotel at 39th St. and Park Ave. ee : _ emia 

Estimated cost $3,000,000, W. Rouse, 512 Tex., Fort Worth — Montgomery-Ward 


hth Ave., is architect. Work will be done Co., Chicago Ave. and Larr St., Chicago, 
by separate contract under the supervision [Il, will receive bids until Jan. 22 for an 8 
of Shroder & Koppel, 420 Lexington Ave. story jobbing building at Camp Bowie 

N. ¥.. New York—Realty Trust Co., 509 Blvd., between Carrol St. and _ Fresco 
hth Ave.. will build a 20 story office build- t™acks. Estimated cost $2,000,000. Private 
ing at 14th St. and Broadway. Estimated plans. 
cost $1,750,000 Kk. Roth, 1440 Broadway, Tex., 
is architect, Work will be done by sepa- develop 1,000 acres of land for. citrus 
rate contracts. irrigation to include pumping unit, ete. 

N. ¥., New York—Two Hundred Twenty- Private plans 
Nine East Seventy Ninth St. Corp., B. M. . " a 

<r ‘ . : Tex., Nocona — Texas-Louisiana Power 

puse *res st OF St. é ans . , pal : : A 
House, Pres., 17 West 96th St., had plans oy HH’ A. Thompson, Dist. Mgr., will build 
prepared for a 15 story loft and_ store |. 150 x 250 f rer pli by day labor 
building at East 79th St. and Second Ave. “(20 X% 20 t. power plant by Gay labor. 


Laredo—John Armengol, plans to 


Antes at 298 “Ro ttty eeowes 

Estimated cost $1,000,000. Ellis, Aaronson estimated cost $325,000. Private plans. 

& Heidrich, 25 West 48rd St., are archi- Tex., San Antonio — Texas Ice House, 

tects Work will be done by separate’ Ine., c/o A. J. Zilker, is having plans pre- 

contracts, pared for the construction of an ice plant 
N. ¥., Rochester—L. Brotskyv. 425 Hollen- ©” Fredericksburg Rd. Kstimated cost 

hock St., is having plans prepared for a 4 460,000. Private plans. 

story apartment building on East Ave. Vt Benningeto Tw} Sf. aes 

: i : 2 s . rton - Twin State Gas & 

‘stimated cost $500,000 W. J. Fuehrer,  plectric Co B10 Main St awarded con- 

’05 Clifford Ave., is architect. F ~~ 


tract for a power plant, here, also one 
0., Kent—DPd. of Trustees, Kent Normal at Hoosick Falls, N. Y., to Morton C. Tuttle 
School, plans remodeling power house. Es- Co., Park Sq. Bldg., Boston, Mass. 
timated cost $35,000. Vt., Mendon — Vermont Hydro Electric 
0., Vellow Springs—Rd. of Trustees of Corp., Center St., awarded contract for the 
Public Affairs, C. H. Ellis, Clk., will re- construction of a hydro-electric plant, to 
ceive bids until Jan. 11 for the construction Morton C. Tuttle Co., Park Sq. Bldg., Bos- 
of a Waterworks system including pump = ton, Mass 


house, et Jennings-Lawrence Co., Hart- ; . i 
man Bldg., Columbus, is engineer. es St. ——* ki *" Marys Wood 
Specialty Co., ". James, Mer., plans the 
Okla., Tulsa—A. E. Aaronson, Court Ar- SPOCK “ag ~~ 


construction of a new power plant Esti- 


vide Bldg., plans the construction of a 10) inated cost $15,000 


tory apartment building including steam 


heating system, elevators, ete., at %th and Ont., Toronto—Farmers Dairy Co., Wal- 
Boulder Sts Estimated cost $600,000. A mer Rd., is having plans prepared for the 
Hf. Gentry, 438 Dwight Bldg., Kansas City, construction of a dairy including cold stor- 


Mo., is architect. uge plant, ete., on Danforth Ave, Estimated 








POWER Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be noted free of charge in the 
New Plant Construction section of POWER. 


Use the Coupon 


to make your requirements known 
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A. W. WELCH 
Power Equipment Information Bureau 
Tenth Ave. at 36th St., New York, N. Y. 
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cost $150,000. Roper Gouinlock, 371 Bay 
St., is architect. 

Ont., Toronto—King-Adelaide Corp., c/o 
H. F. Williams, King Edward Hotel, 
awarded contract for two 28 and one 14 
story office buildings at Jordan St. between 
Adelaide and King Sts., to W. H. Yates 
Construction Co., 95 King St. E. Estimated 
cost $30,000,000. 

Ont., Toronto—Star Publishing Co., 70 
King St. W., will soon award contract for 
superstructure of a 22 story newspaper of- 
fice and plant including elevators, ete. Es- 
timated cost $3,000,000. Chapman & Ox- 
ley, Northern Ontario Bldg., are architects. 

Ont., Windsor—Greater Windsor Devel- 
opment Co., c/o Trace & Diehl, 23 West 
Pitt St., Archts., is having plans prepared 
for a 25 story hotel including steam heat- 
ing, refrigeration and ventilation systems, 
boilers, elevators, etc., on London St. Es- 
timated cost $1,500,000. 

Sask., Estevan—Northern Light & Power 
Co., Bismarck, N. D., plans the construc- 
tion of a power plant here. Estimated cost 
$5,000,000. 

T. H., Honolulu — Dillingham Co., ¢/o 
Walker & Eisen, Western Pacific Bldg., Los 
Angeles, Calif., Archts., is having prelimi- 
nary plans prepared for a 4 story store 
building here. Estimated cost $1,250.000 





Equipment Wanted 





Tr 





Boilers, Stokers, Conveyors, Pump, ete.— 
sd. of Trustees of Kent Normal School, 
Kent, O., plans to purchase two 250 hp. 
boilers, two large stokers, conveyors, etc., 
for boiler room, $50,000, also one large 
water pump for waterworks, $9,000. 


Conveying Equipment, ete.—Commercial 
Milling Co., 208 Randolph St., Detroit, 
Mich., will receive bids until Jan. 17 for 
elevating and conveying equipment for pro- 
posed addition to flour mill. Estimated 
cost $65,000. 


Engines, Generators, Exciters, ete.—Rd. 
of Trustees, Kdinburg, Ind., will receive 
bids unit] Dec. 29 for furnishing and in- 
stalling two oil engines, generators, and ex- 
citers, together with switchboard, air com- 
pressors, oil pump, water pumps, trans- 
formers, ete., for municipal lighting plant, 
to cost $40,000. 


Heating System—bBbd. of Public Service, 
St. Louis, Mo., will receive bids until Jan. 
17 tor heating system for City Sanitarium, 
estimated cost $24,000. 


Motors and Ventilation Equipment—Ala- 
meda County, G. A. Gross, Clk., Oakland, 
Calif., will receive bids until Jan. 9 for 
motors and ventilation equipment for Oak- 
land-Kstuary project. 


Pump — Engineers Office, Washington, 
D. C., plans to purchase a carbon steel 
dredge pump complete with spare parts for 
dredge “Bernard” at Jacksonville, Fla. 


Pumps—FBbd. of Trustees of Public Af- 
fairs, C. H. Ellis. Clk., Yellow Springs, O., 
will receive bids until Jan. 11 for one 150 
g.p.m. motor driven pump and one 150 
g.p.m. gasoline driven pump for proposed 
waterworks imrovements. 


Pumping Unit—Delta Development Co., 
c/o E. C. Couch, Weslaco, Tex., plans the 
installation of a pumping unit in proposed 
waterworks and distribution systems. Es- 
timated cost 330,006. 


Pumping Unit—Newport Mesa Irrigation 
Dist., D. J. Dodge, Secy., Costa Mesa, 
Calif., will receive bids until Jan. 3 for fur- 
nishing and instalfing complete pumping 
unit for 12 in. well. 


Pumps—Mississippi River Dredging Dist., 
Rox 1017, Memphis, Tenn., will receive bids 
until Jan. 3 for one 18 and one 20 in. 
single suction dredging pumps. 


Pumps, Engines, Filters, ete. — A. A. 
Snell & Associates, ¢/0 Jordan Hotel, 
Marfa, Tex., prices and catalogs on pumps, 
engines, filters, ete., for mining and refin- 
ing sodium nitrates. 


Pumps and Motors—Country Club, Lin- 
coln, Neb., is in the market for two elec- 
tric pumps and motors’ for proposed 
waterworks improvements. Estimated cost 
$17,000. 
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steam for heating and ventilating 
...refrigeration, compressed air... 
.... water and other services... 








... . thermostatically controlled heating of hotels, theatres, industrial plants, cen- 

four passenger and one freight tral stations and a host of other places 
elevators all of the variable voltage type, where power is generated and applied 
the passenger elevators having hi-speed . . +. and you have some conception of 
gearless machines. There are two inde- the tremendous market that POWER 
pendent systems of water supply—all offers you. 


water, except that used for lawns passes And in connection with this let us point out 


thru filters. that, in the past ten years, there have been 


many changes in practices and equipment 
This is but a very small part of the picture used . . . . Recent Inventory Statistics 
of one of the types of buying units that by POWER will enable you to re-focus 


POWER reaches. Now consider chains your sales and marketing plans. 


POWER 


The recognized authority on power generation, transmission, 
application and attendant services in all industries 


TENTH AVENUE AT 36TH STREET, NEw York, N. Y. 

















De 








December 27, 1927 Buying—P OW E R—Section 3 







Bailey 
Meter 
Control 











Individual) 
Boiler Panel Board 











Bailey Meter Control automatically regulates the supply of fuel and air to steam 
boiler furnaces to handle the variations in load. It controls the supply of fuel and 
air simultaneously in accordance with the demand for steam as indicated by 
changes in the steam pressure and maintains the proper proportions of air to fuel 
to give best combustion efficiency consistent with most economical operation. 


The panel board shown above is installed on a 3060 h.p. Stirling Boiler fired with 
pulverized coal. The boiler has two steam outlets as well as two gas outlets, so that 
Bailey Totalizing Boiler Meters are used to record the total Steam Flow from the 
two steam lines, the Air Flow through the two sections of the boiler and the Fur- 
nace Draft. The recorders on the extreme left and right of this panel board are 
Bailey Temperature Recorders used for recording Flue Gas ‘Temperatures, 
Superheated Steam Temperatures and Feed Water Temperatures. 

The Multi-Pointer Gage at the top of the panel indicates Primary Air Pressures, 


Furnace Draft, Uptake Draft and Induced Draft Fan Speed. 


Descriptive Bulletins mailed upon request. 


«BAILEY MUETIEIR CQ. 


lO356 IVANHOE RD. CLEVELAND, OHIO. 


Bailey Meter Company Limited, Montreal, Quebec. 
WAMUOUDINUENANOURUAUAUOUOSUNODONAUEUALUUQUOLONGDONNUUANDENUOEOLOORDLUOQUUODEUAOOUCOUENOONRORLLODUNU040UNUDCQN0UU00U00000000000000U000000000000000000000000000000084000U00D89000000RI0000UQ000000000000000N0H00000000000004Q000N000000/400000000000000000000 000000000 
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A small part 
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of large importance 


A disc is one of the 
smallest parts of avalve 
yet it is of first impor- 
tance. For the disc and 
the seat determine the 
tightness of the valve 
itself. 


With a Jenkins Disc 
in a Jenkins Valve you 
can take leak-proof con- 
tact for granted. You 
can be sure that the 
resilient disc has the 
additional advantage of 
taking up wear. 


Thus a jenkins Com- 
position Disc prolongs 
the life of a valve in 
two ways — first by 
easing the strains on 
the wearing parts, and 
second by furnishing a 





i) 


resilient surface which 
adjusts itself to the 
valve seat always mak- 
ing a tight contact. 


There is a wide range 
of compositions in 


which Jenkins Discs 
are furnished. The 
engineer can select a 
disc specially suited 
to the service and the 
pressure in which it 
is to be used. Send 
for your copy of the 
Jenkins Disc folder 
which gives the com- 
plete schedule. 


80 White Street New York, N. Y. 
524 Atlantic Avenue Boston, Mass. 
133 No. Seventh Street Philadelphia, Pa. 
646 Washington Boulevard.. Chicago, IIl. 
JENKINS BROS., LIMITED 
Montreal, Canada London, England 
FACTORIES: 
Bridgeport, Conn. Elizabeth, N. J. 
Montreal, Canada 


Always marked with the" Diamond" 


enkins Valves 


SINCE 1864 
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Gennevilliers Station of France 


now has 84 COPES Regulators 
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La Supercentrale de Gennevilliers 


Before Colonel Mercier designed La 
Supercentrale de Gennevilliers, de L’ 
Union D’Electricite—France’s foremost 
power station—he was commissioned to 
inspect the finest plants in Europe and 
America. 


Asa result of what operating men in these 
plants told him, Cores Feed Water Regu- 
lators exclusively were specified for the 
original installation on 5—-2260 hp. and 
|0—1430 hp. boilers operating at 365 Ib. 
pressure. 


The judgment of those operating men was 
found to be correct. Several additional 
units have since gone into Gennevilliers— 
all COPES equipped. A recent order for 8 
more COPES brings the equipment at this 
station to a total of 84 COPES Regulators. 
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de L’'Union d'Electricite 


If you were to make a thorough survev of 
modern power plants in America or 
urope you would receive reports similar 
to those given to Colonel Mercier. 


Whether it be on largest boilers, highest 
pressure boilers, or most boilers, you 
would find an overwhelming preference 
for COPES, both in central stations and in 
industrial power plants. 


Preferences such as that of 83° of the 
Prime Movers Committee of the 
N.E.L.A.—-America’s most authoritative 
group of operating and consulting power 
plant engineers -are based solely on the 
ability of the COPES to give an absolutely 
reliable and accurate regulation of feed 
water input. 


More than 28,000 Corrs Regulators are now in 
service. Some reasons for this are shown in “Modern 
Methods of Boiler Feed Water Regulation,” sent 


on request. 


NorRTHERN EQUIPMENT Co., 170 Grove Drive, Erie, Pa. 


Branch Plants in Canada, England, France, Germany, Austria and Italy 
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Helping to mark the 
° price tags low— 





Department stores are close buy- 
ers—not only of the commodities 
they sell, but also of the power, 
light and heat they require. 
Bloomingdale Brothers, one of 
New York City’s foremost department 
stores, is no exception to the rule. 


less buyers, is a quietly functioning Elliott 
Unaflow Engine-Generator unit. ‘This 
unit supplies current for the thousands of 
lights which help sales, while the exhaust 
from the engine furnishes steam for heat- 
ing the entire building. The indicated 
economy which caused the selection of 
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this unit, has been fully realized in per- 
formance. Through the savings it effects, 
this installation is confidently expected to 
pay for itself inside of three years. 


Down in the basement of Bloomingdale’s 
huge store, far beneath the rows of busy 
counters and the constant tread of count- 














an ELLIOTT 
300-kw. 
UNAFLOW 
ENGINE 
- a © ae et ®) and D.C. 
‘ore i . Z Geis, GENERATOR 


cutting costs for Bloom- 
ingdale Brothers, one 
of New York’s big de- 
partment stores. 











Elliott Power Equip- | 


f ment includes steam 
ELLIOTT COMPANY 
fe generators and _ elcc- 
PITTSBURGH. PA. trical machinery, con- 
General Sales Offices JEANNETTE, PA. 








densers, deaerators, B-218 
centrifugal blowers, 


iif Di Ss trict Offices in principal cities’ and accessory equip- 


ment. 
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Small but essential 
power plant equipment 











Twin Strainers give 
continuous uninter- 
rupted service. 








Clearing water of solid matter and debris 
which would injure pumps or clog con- 
densers—extracting oil and grease from 
boiler feed—protecting boilers and men 
when tubes fail or headers rupture—sepa- 
rating oil or moisture from exhaust steam 
effectively—taking the trouble out of blow- 
off valve service—desuperheating steam. 
Such are the essential services rendered by 
the Elliott products, illustrated here. 
















Filter and Grease 
Extractor built 
in twin and single 
types. 


























Elliott Oil Sep- 
arator baffles 
removable, flush- 
ing connection. r " e z 
aang ig Such services are incidental but very im- 
tors. 

portant phases of power plant economy. It 


is well to know that your strainers, grease 











, 4 extractors, non-return valves, separators, 
blow-off valves, desuperheaters, etc., are of 

Elliott manufacture. For that means they 

gg are rugged in construction, reliable and 
ecrvices. efficient in operation, and convenient and 


accessible for the operator. 











\ Bulletins fully descriptive of each of the 
Elliott power accessories on request. 
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Faber Self-Clean- 
ing Blow - Off 
Valve washes 
its disc and seat 
on closing. 


Other Elliott Products: 


Engines, Turbines, Generators, Motors, 











Condensers, Air Ejectors, Deaerators, 
11 4 Heaters, Centrifugal Blowers and Compressors 
tiliott Desuper- 
Heaters a logical 
safe and automatic 


method for desuper- 
heating steam. 























ELLIOTT COMPANY 


PITTSBURGH, PA. 
General Sales Offices JEANNETTE, PA. 


vee District Offices in principal cities“ 
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Walworth Sigma Steel Valves 
and Fittings are now available in 
Series 150, 300, 400, 600, 900 and 
1350. For complete information, 
send for Walworth Sigma Steel 
Bulletins Nos, 1 to 12. 









HAS SWEPT 
SUSPICION FROM 











ALWORTH 

















Walworth Company, General Sales Offices: 51 East 42nd St., New York 
Plants at Boston, Mass.; Kewanee, Ill.; Greensburg, Pa., and Attalla, Ala. 


Distributors in Principal Cities of the World 
Walworth Co., Limited, 10 Cathcart St., Montreal, P. Q. 
Walworth International Co., New York, Foreign Representative 
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et: TAMPA 
ss ELECTRIC COMPANY 
a Tampa, Florida 


Stone & Webster, Inc. 
Engineers and Builders 





“The Tracufiers have been a 
creat benefit to us by keeping 
ihe impurities out of our tur 
bine blades.” 


Completely equipped with Tracyfiers 


N 1921, on the recommendation of Stone & Webster Engi- 
neers, the Flatbush Gas Company equipped their boilers 
with Tracyfiers. This enabled them to reduce their blowdown 





| from 33 to 9 times a day. In addition their steam was abso- 
2 TRACYFIERS lutely clean and dry. 
A result of this initial installation was the equipping of the 
DELIVER Tampa Electric plant and a number of others, such as Vacuum 
| Oil Company, Paulsboro, New Jersey; Pawtucket Gas Com- 
| Standard pany, Pawtucket, Rhode Island; Franklin Sugar Refining 
| Specification Company, Philadelphia, Pennsylvania; Fall River Gas Works, 
: Fall River, Connecticut; and the latest plant consisting of 
Steam several boilers each generating 200,000 pounds of steam per 
hour at 450 pounds. Tracyfiers are being installed with the 
poe ee er new boilers at Hopewell, Virginia. 
“s ree a The same reasons that led to these and hundreds of other 
aoe ee plants being equipped with Tracyfiers are the reasons why your 
plant should also be equipped. 














ANDREWS-BRADSHAW CO. 


536 Fourth Avenue Pittsburgh, Pa. 
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HE element of chance plays no part in your selection of 

Jefferson Unions. When you buy these Unions you buy a 
PROVEN product—proven permanently /eakproof through 
long years of service. 


You may count on the Unions outlasting the pipe fine system 
itself. You are assured of freedom from leaks and their 
resultant cost in damage possibly and repairs certainly. 

Jefferson Unions are built right. They are made as good as 
unions can be made—tfirst. Then the price is made as reason- 


able as possible. In the long run they are the cheapest on the 
market—they last. 


JEFFERSON UNION CO. 
LEXINGTON, MASSACHUSETTS 


JEFFERSON 
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for each fuel— 

















Bituminous 


If you are interested in obtaining power 
efficiently from Bituminous fuel at mini- 
mum of expense for up-keep, you will be 
interested in McClave Bituminous equip- 
ment. Each unit is specially designed for 
the purpose intended under all conditions 
and ratings. 


Anthracite 


As a user of Anthracite fuel, you desire 
every ounce of energy obtainable in the 
production of power. This is possible by 
using McClave specially designed equip- 
ment for burning anthracite. Each 
McClave Anthracite unit is scientifically 
designed and built for the purpose of giv- 
ing highest efhiciencies through the control 
For instance, the McClave 2-A Grate has een en 
long been recognized as standard equip- 
ment for burning bituminous and lignite 
fuels. The same is true of McClave Hand 
Fired Stokers. With the addition of the 
McClave Forced Draft and Natural 
Draft Chain Grate Stokers to this group, 
the McClave bituminous line of combus- 
tion equipment is complete. 


The McClave 4+-A Grate was the pioneer 
dumping grate for burning Anthracite and 
is everywhere accepted as standard equip- 
ment in this field. The Type M-A Stoker 
was also the pioneer in this type of equip- 
ment for burning Anthracite. The new 
Forced Draft Chain Grate Stoker for 
Anthracite completes the McClave 
Anthracite line in a way that we believe 
cannot be matched today by any other 


. rp: manufacturer of combustion equipment. 
McClave can serve you in the use of Bitu- uit 


minous or Lignite fuels. McClave service 
is unbiased as to fuel or unit for the 
needed combustion. 


McClave can serve your Anthracite re- 
quirements with unbiased engineering data 
as to grade of fuel or unit best suited to 
your requirements. 





McClave Chain Grate Bituminous Stoker (Forced 


- : . . a : McClave Foreed Draft Chain Grate Stoker for all 
Draft or Natural Draft) for all grades of bituminous grades of Anthracite, Coke ness and pbatieees. 
fuels. 5 , 


McCLAVE-BROOKS COMPANY 


Sole Makers of McClave Grates Since 1883 


SCRANTON, PENNSYLVANIA 


BRANCH OFFICES IN U.S. A. 
NEW YORK hyp ag = poler agl h PITTSBI RGH BUFFALO CHIC AGO 
1440 B vdiway 610 Me 304 Olive ig 333 Jackson Bldg 1620 Conway Bldg 
ATLANTA GREENVILLE Ss. ¢ DALLAS, TI! AS 
1328 Candler Bldg c/o J. W. Little tic Route No. 5 307 North Market St 
BRANCH OFFICES IN CANADA 
WINDSOR. ONT TORONTO. ONT., MONTREAL, QUE 
rineering Co, Ltd Moss Engineeri td 1 yineer 


i COMBUSTION SYSTEMS ee 
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Some Republic Flow Meter Users 


IRON AND STEEL MILLS 


American Rolling Mills. .............54. 29 
American Steel Foundries. .............. 16 
American Steel & Wire Co.............165 
Ota BNRNE CAN 6 << do.ces cccsvc cece 91 
Se rs 
Charcoal Iron Co. of America............ 13 
Colorado Fuel & Iron Co....... avenue 
Donner Steel Co. ‘ae rere 


Firth Sterling Stee! Co... 


err 12 
NE Eos 6 cdcrctinccencéceedes 72 
Inland Steel Co............ ees eS 
Jones & Laughlin Steel Co............... 5 
eer 16 
RAN DONE a0 by. ch ewscveccncncen yee 
National Tube Ce. 50 


National Enameling & Stamping Co....... 19 
Pittsburgh Steel Co. efivccecaracder 12 
Sloss Sheffield Steel & Iron Co...........29 
Fennessee Coal & Iron R. R.... Keceeee 
Wheeling Steel & Irpn Co. 


6 
Wisconsin Steel Works 52 
Standard Steel Car Co. 1 

AUTOMOBILE INDUSTRY 
Buick Motor Co. 24 
Cadillac Motor Co 7 
Chevrolet Motor Co 4 
Continental Motors Cot? 20 
Chrysler Corp 26 
Dodge Brother 11 
Durant Motor Co 18 
Fisher Body Corp 11 
Forged Steel Wheel Co 39 
General Motors Cory 7 
Hudson Motor Car Co 0 
Nash Motors Co 9 
Olds Motor Works 1 
Seam m Body Corp f 
A. O. Smith Cory 23 
Studebaker Corp 16 
Fimken-Detrou Axle Co -20 
FOOD PRODUCTS 
American Maize Products ¢ 16 
smmerican Sugar Refining Cot : 015 
\rmour X& Company P 16 
Walter Baker Co., Ltd 13 
Corn Products Refining Co. 19 
Cudahy Packing ¢ ompany vownea 
Fleischmann Co 9 
Great Western Sugar Co 18 
Hanford Products Co. 10 
H. J. Heinz Co. ‘ oc ee 
Hershey Chocolate Co.. .. évide 
labby-MeNeiil-Libby ‘ saw o 
Morton Salt Co.. . owas pee 
National Biscuit Co i4 
Quaker Oats Co.. 29 
Swilt & Co... 58 
Wilson & Co. 9 
OIL REFINERIES 

Cosden Company 16 
Independent Refining Co....... 0.2.2... 6 
National Refining Co. 12 
Pievce Petroleum Co. eveeba 
Roxana Petroleum Co... o+e 246 
Shell Co. of Calif. cena 
Sinclair Refining Co. -.10 
Solar Refining Co....... coves @ 
Standard Oil Co... .... -. 228 


Sun Oil Company..... soevewl™ 
Texas Co. oud eae 


Vacuum Oi Company. . 41 


Figures 


Indicate Number of Meters 


ORIGINATORS 
of the 
ELECTRIC 
FLOW METER 
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At Standard Bleachery Co. 
Flow Meters Give 











Taking readings from Republics at Standard Bleachery Co., Carlton 
Hill, N. J. 


R. WM. G. McKINZIE, Treasurer, Standard Bleachery Co., 
says, “We have a large number of departments using large 
quantities of steam and our cost records would be worthiess if we 
guessed at the quantity used by each department. Since installing 
our Republic Flow Meters we have been able to obtain our cost 
per thousand pounds of steam generated in each boiler house as 
well as the pounds of steam generated per pound of coal. We are 


Bulletin “Steam Economy” 
sent on request 


The REPUB 





<a mates! 


CO. Recorders 


Draft Instruments 
Boiler Meters 


Coal Meters 


ludicating Pyrometers 
Recording Pyrometers 














_— 
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Some Republic Flow Meter Users 
PAPER MILLS 
Bogalusa Paper Co........ es : ee 
Bryant Paper Co, ceanwanrs acne eee 
Canadian International Paper Co. a 42 
Crown Willamette Paper Co. 23 
DeGrasse Paper Co... ....-- 13 
Flambeau Paper Co. ey ee 22 
International Paper Co.. ; 16 
Kimberly-Clark Co , ‘ aa 
Manistique Pulp & Paper Co . aerate 
Marathon Paper Co. 6 3 
Minnesota & Ontario Paper Co... ..... ‘7 
National Paper Products Co S\ris Gb ere 
Northern Paper Mills ; 30 
Newfoundland Power X& Paper Co... ......13 
Northwest Paper Co 30 
Pacific Mills, Led. l4 
St. Lawrence Paper Mills . 30 
Washington Pulp & Paper Co... ... oo l® 
West Virginia Pulp & Paper Co. pace 
Wayagamack Pulp & Paper Co 18 $ 
Yellow Pine Paper Co... ......... Be - 4 
BUILDINGS—HOSPIT ALS—HOTELS 
Battle Creek Sanitarium eeaene) oe 
Bellevue & Allied Hospitals ee 
Bellevue-Stratford Hotel oe Pete 
City Hall, Chicago 3; 
Edgewater Beach Hotel 5 
Federal Reserve Bank ; re 
General Hospital, Minneapolis 5 erelen e 
Hotel Morrison ..... hive eee | 
New Trier High School... ... 7 
Palmer Howse ......... 9 
Rookery Bldg. ... 7 
Roosevelt Hotel ..... 
Hotel Sherman ‘ ‘ ; ‘ 
NNO EINE i rosea. cee ravewawouee te 
Tribune Tower Bldg...... : eae 
CHEMICAL PLANTS 
Actna Explosives Co... . ir papa 
American Potash & Chemical Corp... .....19 
Carter White Lead Co.. See eioae eee 
Dow Ctireticdl Ge.cee sci osck Sevens a 
: E. L. DuPont De Nemours & Co... .....136 ; 
< Grasselli Chemical Co. Wes a aierne Care oe 54 
i : Piereuies Powdler Go... ce ccesccecsese 27 
Maywood Chemical Co... . RR Pee Pee 10 
Merrimac Chemical Co.. . bin wie aapies 14 
Redmanol Chemical Co... . Ea eet 6 
E : R : Sherwin Williams Co. . pa anes 
View of boiler room at Standard Bleachery Co., showing Republic Teeniar Dowdle Goi. << 0 v3.0 pees * 
instruments mounted on boiler fronts. Textile Dyeing Co. rp ; he. 6 
United Piece Dye Wks... ..........++22+ 20 
; ° a! rEXTILE MILLS 
also able to determine the value of the steam chargeable to each ; weree “ 
American oon Ore ees ° -* ee Pe 
department Bellman Brook Co..........- 655 ae 
ae 5 : r a ld Bigelow-Hartford Carpet Co.............24 
Even if our Republic Meters didn’t save us a cent, we shou Mt. Hope Finishing Co... 00.00 33 
° ag SANTOPG NHS 2.0. cc ee eee eee eees eee ee OD 
consider the investment well worth while because of the cost Standard Bleachery Cows. 16 
- ° - Utica Willowvale Bleachery........-....10 
records we can get. These records effect the prosperity of the en- Wyandotte Worsted Co........ 0000000014 
tire business, and might in these days of keen competition easily ileal 
es i - 39 
mean the difference between success and failure. oe tt 2 ee _ 
ay to | ere ee. 
ware : i oe eee sila Wasstanr Segall 
REPUBLIC FLOW METERS COMPANY) ine Canin RR sentey 
- : - : wpe Norfolk 6& Western R. R......-.scssee0s 3 
Executive Offices and Plant, 2222 Diversey Parkway, Chicago, Il. Pullman Car Co... ......ceeceees enter 4 
Branch Offices in 25 Principal Cities Reading Lines «0.4.6... .eee eee see eees 35 
DOMINION FLOW METERS CO. ELECTROFLO METERS CO. Figures Indicate Number of Meters 
Toronto and Montreal, Canada Park Royal, London, N. W., 10, England 
. ar Bi 
1 = sa A aaPiale 
cy 
3 
ee - 
a 
Liquid Level Indicators Gas Meters W ater eae 
Liquid Level Recorders Air Meters Steam Meters 
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Coxe Stokers 


COMBUSTION | 


LENGINEERING 





ES 
Pog ats 





Fuel Burning 
and Steam 
Generating 
Equipment 
Lopulco Storage 
System 
(Pulverized Fuel) 
Lopulco Unit 
System 
(Pulverized Fuel) 
Raymond 
Pulverizing Mill 
C-E Fin Furnace 
C-E Air 
Preheater 
Frederick 
Multiple Retort 
Stoker 
Type E Stoker 
Type K Stoker 
Type H Stoker 
Coxe Stoker 
Green Natural 
Draft Stoker 
Green Forced 
Draft Stoker 
C-E Ash 


Conveyor 





Baumes-McDevitt Co. 
St. Louis, Mo. 


Designing and Construction Engineers 


Combustion 
Steam 
Generators 
Heine Boilers 


Ladd Boilers 


L 





Combustion 


International Combustion Building rpor 








a SUBSIDIARY OF IN TERNATIONAL 





RAMEE BAS TRICE 
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Heine Boilers at 
Washington University 


HE power plant at Washington University, 
St. Louis, is a splendid example of a modern 
steam generating station of medium size. 


Architecturally, it was designed to add beauty and 
dignity to the University grounds. Mechanically, 
nothing has been spared to make its operation as 
efficient and clean as possible. 


Coxe stokers, burning low grade Illinois coal as- 
sure low fuel costs. 


Heine cross drum boilers assure dependable and 
efficient production of steam. 


This plant is typical of scores of modern, well de- 
signed and well operated power plants where 
Combustion Engineering products have been se- 
lected after careful comparison of operating costs. 





imeerm: 


I E a) 200 MadisonAve(35*to36"5:New York. 











_c [COMBUSTION ENGINEERING CORPORATION 








FON AEE 








Ingersoll-Rand 
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Pumping Costs Reduced 70% 


The City of Norman, Oklahoma, has reduced its water 
pumping costs more than 70 per cent by using oil engine 
air compressors in place of the steam plant that was 
formerly employed for that purpose. 

By means of air lifts, the water is brought to the surface 
from a number of Artesian wells. The air lifts are operated 
by two 600-cubic-foot Ingersoll-Rand POC-2 Oil Engine 
Air Compressors. A 55-hp. PO Oil Engine belt-drives a 
centrifugal pump. 

Ingersoll-Rand Engineers will gladly explain the many 
ways of reducing costs with oil engine compressors. 
Write for Bulletin No. 10204. 


INGERSOLL-RAND COMPANY 
11 Broadway 33 New York City 


Offices in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 






































December 27, 


1927 





IN THE 





LABORATORY 








Buying—P O W E R—Section 


Proved i 


in the laboratory 
in actual operation 








IN ACTUAL OPERATION 








Steam Purifier 


Ps 








The 
HAGAN 
Organization 


consists of a group of 
chemical and combustion 
engineers who are thor- 
oughly versed in the sub- 
jects of combustion and 
boiler operation. Men 
who can answer questions 
on the spot and capable 
of talking over your trou- 
bles with a view to cor- 
recting them. 


\ 








Laboratory tests are essential to any prod- 
uct but the real test is in everyday use 
under actual operating conditions. 


More than 700 Hagan Steam Purifiers 
were in service before they were put on the 
market. There’s no guesswork about their 
ability to deliver clean, dry steam. They 
have proved themselves both in the labora- 
tory and in the plant. 


Our booklet “The Wet Steam Problem” contains many in- 


teresting facts about this compact, sturdy apparatus. Write 
for a copy today. 


HAGAN CORPORATION 


Combustion and Chemical Engineers 


502 BOWMAN BUILDING 


Sales and Service Offices in all principal cities of U. S. A. and foreign countries 





PITTSBURGH, PENNA. 
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The Yarway 
Floatless Hi-Lo Alarm 
Water Column 
Displacement Principal—No Floats 


xk & 


Fig. 4110-52. Forged steel flanges and 
shell, Flanged boiler and gage connec- 
tions. Fitted with TYPE E YARWAY- 
SESUREINCLINED WATER GAGE. 
For 400 lbs. working pressure. 
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In the Yarway Floatless Hi-Lo Alarm Water Column, 
solid weights, rather than hollow floats, operate an 
alarm signal (whistle or light or both) at high and low 
water levels. The column body is forged from a steel 
billet; the flanges are forged. It is furnished in four 
types for all operating pressures up to 600 pounds, and 
has been successfully employed in many installations. 


The Yarway-Sesure Inclined Water Gage is standard 
equipment on the Water Column; it is also furnished 
as a separate unit for any water gage service. It pro- 
vides for instant reading of the water level from any 





THE YARWAY TANDEM BLOW-OFF 
VALVE, NO. 3486-58 for pressures up to 300 
pounds. Another member of the Yarway family. 
Other types are available for all operating pres- 
sures up to 1350 pounds. See Bulletin B-410-C, 


YAR WAY 
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The Yarway- 
Sesure Inclined 
Water Gage 


xk * 


Fig. 4154, Type C. Extra heavy flanged 
connections for working pressures up 
to 450 Ibs. 
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Devices to Serve You 


position, irrespective of its height above the operator. 
Metal parts are of hydraulic bronze; any type of tubu- 
lar, prismatic or flat glass will be furnished. The glass 
and boiler connections lie in one plane and the gage 
glass valves are placed as close as possible to the 
boiler connections, two features insuring great rigidity 


and long life. Made in four standard types for all pres- 
sures up to 600 pounds. 





Both of these boiler devices are illustrated in their 
several types and described in Bulletin WC-1801. We 
will gladly send a copy at your request. 


YARNALL-WARING COMPANY 
Mermaid Avenue Philadelphia 


BOILER DEVICES 











20 Buying—P O W E R—Section Vol.66, No.26 


_ a 


TO MANUFACTURERS OF QUALITY PRODUCTS 





























“The Crater” from THe wonDER OF worK. The Vacuum Oil Company is privi- 
leged to reproduce here one of a series of drawings of industrial subjects by the late 


Joseph Pennell, one of America’s great artists. Courtesy of the J. B. Lippincott Co. 

















wilt 
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TO MANUFACTURERS OF QUALITY PRODUCTS 





Your Hidden Values 


The fine products you make are more than they appear. 
All that has gone into their making cannot be visible 
on the surface. One must know them to know their 
character. 

Here is a factor in your business and in ours. 


With infinite care we make important products 
which stand in the market wollen, goods that re- 
semble them in some unimportant points. 

The unimportant resemblance brings other products 
some acceptance. But it is only real quality that brings 
the recognition which our products in service have 


gained—which has earned for us world leadership in 
the field of lubrication. 


Infinite care — An example 


The Vacuum Oil Company’s Engineers recently were 
brought together for an International Conference. Men 
from every important engine-building country met 
daily for six weeks for this single purpose: 

To study the specific lubrication problems presented 
by one rapidly developing group of engines—and to 
standardize recommendations for their correct lubrica- 
tion throughout the world. 

We find that continual research is essential to effec- 
tive plant lubrication. Our scientifically selected oils 
offer the following advantages: 

Uninterrupted service—because of fewer machine breakdowns. 

Greater mechanical efficiency —because of minimum friction. 

Economy in lubrication—because of less oil required, 

Reduced machinery depreciation—because of less wear, 
As effective lubrication should be constant, our service 
is continuous. After we are engaged to supply lubri- 
cation we keep in regular touch with the plant person- 
nel and, with their cooperation, maintain desired 
results. 

Our oils and our services, used by quality manufac- 
turers and builders of mechanical equipment through- 
out the world are at your command. 


Vacuum Oil Company 


HEADQUARTERS: 61 BROADWAY, NEW YORK 
Branches and distributing warehouses throughout the country gpncey, 
a 


Lubricating Oils 


for Plant Lubrication 
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A22,000sq.ft.C.H. Wheeler 

Surface Condenser in the 

Binghampton Light, Heat 
and Power station at 


Johnson City, N. Y. 








We manufacture: 


Surface, Jet and Barometric 
Condensers; Leach Fracto Control 
Condensers; Oil Vapor Condensers 
for High Vacuum Distillation; 
Heat Exchangers; Sand Separa- 
tors; Radojet Air Pumps for vacua 
up to 29.95 inehes; Forced and 
Natural Draft Cooling Towers. 





Another 
Specific Installation 


This 22,000 square foot Surface Condenser is serving 
a 25,000 k.w. turbine in the Binghampton Light, 
Heat and Power station at Johnson City, N. Y. 
(W. 5S. Barstow Management Association, Inc., 
Operating Managers). 


C. H. Wheeler Condensers and Auxiliaries are 
installed only after a careful study has been made 
of all operating conditions. Over 3500 installations 
of all sizes have given us a knowledge of the require- 
ments that has earned for us the name—Condenser 
Specialists. 


C. H. Wheeler engineers are prepared to furnish 
expert information in regard to your specific con- 
denser requirements. Write for full information. 


C. H. WHEELER MFG. COMPANY 
19th St., Lehigh & Sedgley Aves. Philadelphia, Pa. 


C.H.WHEELER & PHILADELPHIA 
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AMERICA'S BEsy 
LUNKENHEIMER 
SINCE 1862 


















Iron Body 
Bronze Mounted 













Encased Spring Iron Body Bronze Mounted 
Pop Safety Valve Iron Body “Twin” Pop Safety 
Bronze Mounted Valve 


Outside Spring 
Pop Safety Valve 





Bronze 
Encased Spring 
Angle Outlet 
Pop Safety Valve 











eS E > Bronze 
Bronze Bronze Fé Cylinder Relief Valve 
i : : Bronze Male Inlet 
Encased Spring Outside Spring . : ale Inle 
Top Outlet Angle Outlet Cylinder Relief Valve Top Outlet 


Pop Safety Valve — Pop Safety Valve Pra a. 


LUNKENHEIMER \ 0% nc: 
Pop Safety and Relief Valvesx—- 


A complete line of a large number of designs, made in vari- 
ous combinations of materials, permitting of a wide choice for 
any service, pressure or temperature. 


Reliable, durable and economical in operation and mainte- 
nance. 














Lunkenheimer Distributors, located in all industrial centers, 
carry complete stocks and render prompt service. Call on 
them for Valves and Engineering Appliances. 








Eat THE THELUJ NKENHEIMERSS: co. THE LUNKENHEIMERGC?: P. O. Box 876, Cincinnati, O. 


—= QUALITY “== 
—~=a“ QUALITY "= 




















Send me, without obligation, the ‘‘Guide to Better Service”’ 
CINCINNATI, OHIO,U.S.A. 
NEW RK CH CASO BOSTON PITTSBURGH Name... 
‘SAN ER AN NEW ORLEANS 
EXPORT DEPT 129-125 LAFAYETTE ST NEW YORK Pant ' 
Position Neen EN ae ES t 
Address 
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To measure is 
to economize” 


— PASCAL 
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It sees 
what you can’t see— 


Unfortunately you cannot see steam flowing from your boiler room 
on through your plant from one department to another. 
If you could, many ways of saving money and of cutting cost would 
fairly spring out of you. 
The Brown Electric Flow Meter can see for you and warn of losses, 
the symptons of which even the trained eye of an experienced, 
operating engineer would miss. 
The proved-in-service principle of Brown Electric Flow Meters are 
worth finding out from Catalog 20. Write for your copy. 

THE BROWN INSTRUMENT COMPANY 


4401 Wayne Ave., PHILADELPHIA, PA. 
Offices in Principal Cities 


Flow Meter | 





ectri 


on the Inductance Bridge Principle 
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Protective Insurance 
for Turbine Units 


—But No Annual Premiums 


Turbines can now be permanently insured against shut- 
downs due to defective lubrication. And Bowser filtration 
systems do just that—yet the first cost of this insurance is the 


only cost. There are no 
annual premiums to pay! 


Bowser steam turbine oil 
filtration systems keep oil 
clean, cool, and fully ef- 
ficient. Hundreds of 
plants have found Bowser 
units dependable and 
satisfactory. 


Ii you are concerned 
with consistent produc- 
tion, you will be inter- 
ested in the Bowser fil- 
tration literature. In ask- 
ing for it, please address 


Dept. 6. 


S.F.BOWSER & COMPANY, Inc. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
INDIANA, U.S.A. 


We will be at the Chicago Power Show, February 14 to 18,in Booth 164 


FORT WAYNE, 
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For every 
water-heating service 










Reilly Heater 
operating ib 
parallel with a 
jet condenser in 
a chemical plant, 







One of 35 Reilly 
Heater installa- 
Thon in a darge 
chain of restau 
rants. 


Reilly Heaters in 
the plant of a 
Jarge milk com 
pany 


Reilly 
Water Heaters 


HEREVER a supply of exhaust or low pressure steam 
is available, the Reilly Heater is an ideal source of 
hot water. 


= 

z 

© ae 
red OP tke 


thet here 





It heats the water instantaneously, and during periods of 
exceptional demand is capable of handling a heavy overload 
at only a slight reduction of temperature. There is nothing 
to wear or get out of order, and its simple, sturdy construc- 
tion, which requires negligible attendance and repairs, 
keeps down operating costs to a minimum. The steam does 
not come in direct contact with the water to be heated, so 
that even dirty steam can safely be used without contam- 
inating the water. 


ne 
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For 35 years the special design of the Reilly Heater has 

been demonstrating its many practical adventages. In 

" boiler feed service alone, Reilly Heaters are being used on 
many millions of boiler horsepower. 

Philadelphia St. Louis 

Boston Kansas City 


Rochester New Orleans 
Pittsburgh Houston 
Columbus Dallas 
Indianapolis Atlanta 
Chicago San Francisco 
Cleveland Los Angeles 
Detroit Seattle 
Milwaukee Denver 


Minneapolis Tulsa 


Sot Heat Transfer Apparatus 





The GRISCOM-RUSSELL Co. 
285 Madison Ave. 
New York 
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» This fire-brick is saving 
thousands of dollars yearly 





Special coping brick designed for 
forced draft chain grate stokers, 


handling fine fuels, serves to pre- 
vent coal from’ being blown 
through Chain Openings in boiler 
front. Economies in this direction 
approach at least 90 per cent. 


I’ HAVE an interesting list of guaranteed Nielsen Survey 
Reports, covering costs, savings and results of Lawtonite 
installations in power plants. 


Especially designed for Coxe re 4 : ‘ ‘ . ° 

Stoker or Type E Stoker The reports invariably show large savings during periods of 

Write us for Catalog, entitled: 

“LAWTONITE REFRACTORY 
FACTS” 


from six months to three years. 








They prove—First: That Lawtonite in spite of greater first cost, 
has a lower material cost per year than any others in the tests. 





Second: That Lawtonite lasts from three to five times as long, 
in normal and severe service, as the other brands. 





Third: That due to elimination of many shutdowns, fewer 
repairs, and long life, Lawtonite saves thousands of dollars 
yearly for the companies represented in the Surveys. 








Get a copy of the book containing these facts. 


REG. U-S.PAT. Ob Be 











Braneh Offices: D. M. Hamilton, 3201 Lawrence Avenue Detroit, 
Michigan: George P. Delaney, 37 Strathmore St., Garret Park, Md.; 
James W. Tighe, 100 S. Gay Street, Mt. Vernon, Ohio; F. E. Norris, 
140 Liberty Street, New York, N. Y Bremerman Supply Company, 


1516 Pine Street, St. Louis, Mo.; W. H. Pipkorn Company, 712 
Park Street, Milwaukee, Wis. 








TRENTON 
N. J. 











D 
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: 
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Two GOOD RESOLUTIONS 
First: for the NEW YEAR! 


Read the Second: 


SMOOTH-ON Keep a stock of 
HANDBOOK SMOOTH-ON 


(SENT FREE if in the store-room for 
wi Quick repairs to 

BOILERS, ENGINES 

JOINTS in PIPE LINES 


and for stopping leaks at 


cracks, breaks, seams. 
flanges and threads 











OING these two things has_ brought 

many an engineer a substantial salary 
increase because he had the “know-how’”’ in 
an emergency and was prepared. 


The SmMoorH-On Handbook is good reading 
about your daily routine and about sudden 
repairs that may some day stare you in the 
face. Applying its simple directions and dia- 


grams can avoid work, worry, overtime and 





expense, and you will enjoy the many descrip- 
tions and pictures of actual experiences where 
all this has been done. You'll read your 
copy twice and then want it in your desk for 
quick reference. 








Get the SMootH-ON Handbook free 
by returning the coupon, and get 
SmMootH-ON in I or 5-lb. can or 25, 
50 or 100-lb. keg from your nearest 
dealer or if necessary from us. 





SMooTH-ON Mec. Co., 
Dept. 30, 570 Communipaw Ave., Jersey City, N. J. 


Please send copy of the SmMooTH-On Handbook, 20th 
euenpien Edition. 
Reg.U.S.Pat. OFF. 











85 


Soston, Mass. 
Baltimore, Md, 
Chicago, UL. 





The Engineers 


tric Lurbine Units. 
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illustrating Keashey & Mattison Company's 85% Featherweight Magnesia Pipe Covering on the Cape Steam 
Station of the Cumberland County Power & Light Company, South Portland, Maine. 




















KEASBEY & MATTISON 


AMBLER 


Cincinnati, Ohio 
Cleveland, Ohio 
Detroit, Mich. 


COMPANY _ PENNA. 


Minneapolis, Minn, 
New York, N. Y. 
Philadelphia, Penna, 











in charge realizing the importance of efficient pipe and boiler covering, speci- 
fied Keasbey & Mattison Company’s Featherweight 85°, 
very important “Booster” for their Hydro Stations. This plant has modern oil fired boilers 
equipped with Superheaters of 1950 H.P. Capacity, to drive the 17,500 K.W. General Elec- 
This splendid insulation is one of the up-to-date features that enables the 
plant when completely shut down with boilers warm to come on ‘he line and take up the full 
load in 15 minutes. This duty is required often when the lines are crippled by ice coatings in 
winter or by lightiing storms in summer. 


Magnesia Pipe Coverings on this 


Ask us for other instances and figures showing the real economy of using K & M Featherweight 
Magnesia Pipe and Boiler Covering. Our Engineering Dept. is at your service. 


Pittsburgh, Penna. 
Milwaukee, Wis, 
Washington, D. C. 
Wilkes-Barre, Penna, 
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Superheaters 


»> Turbines 
Protected Against Water and Scale 


\ , 71TH modern high rates of driving boilers and the general 


use of superheaters and turbines, protection against 


water and scale is something that engineers are looking for in 
earnest. 


31 


The Cochrane Engineering Staff has perfected a receiver type 
Steam Purifier which is effective for the heaviest overloads and 
with the greatest wetness of the steam. It delivers dry steam 
to the superheater from boilers operating at 100%, 150%, 


200% overload and over, regardless of the percentage of water 
in the steam entering the separator. 


IF YOU ARE BUYING NEW BOILERS you should look 


into this before the piping which is to connect the boiler drums 
to the superheater is laid out. 


OR, IF YOU ARE HAVING PRIMING TROUBLE WITH 
AN OLD BOILER INSTALLATION and need help, let our 
engineers study your conditions, and give you the benefit of 


their experience. They will be glad to tell you what can be 
done, and how to do it. 


Ask for Bulletin L-677 














‘COCHRANE CORPORATION | 
a 17th and Chess Stecets, Philadelphia. Pa. 
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POWER PLAN 
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A new manufacturing plant was being erected on property adjacent to a large sub- 
station of a public utility plant. On the estimated load they could buy current 
for 1.89 cent a kilowatt-hour. 


From our experience gained in installing “Universal Unaflow” engines in hundreds of 
manufacturing plants, the heating requirements could be closely estimated and, although 
the central station people insisted that the equipment would lose thousands of dollars 
a year, we agreed to install an engine with generator under the Skinner Guaranteed 
Saving Contract, costing $29,761.00, and to take the entire amount in the savings 
ettected. 


PURCHASERS’ INVESTMENT LESS THAN...........$14,000.00 


Ihis included foundations, switchboard, erection, steam and electrical connections. 


YEARLY EARNINGS...........0cceccecececcesce ss o$15,600.00 


Ihe first few months’ operation has convinced the purchasers that the estimated 
saving of $1300.00 a month is being obtained. 


SAVING IN TEN YEARS See O8ee COeeqsceeqgce@o@od?@ &@ee 20880 6260 6 6 $1 29,000.00 
or more than three times the cost of the plant, plus the plant, on the basis that 
money saved can earn 6%, and the plant would still be there, good for years of 
continual service. 

If they had purchased central station current, they would have spent this money and 

all they would have to show for it would be three wires leading into their building 

and—another bill. 


This, and many other cases we can cite, proves that in many manufacturing plants a 
greater percentage of profits on the amount invested can be made by the installation of 
a “Universal Unaflow” engine than from any other department of the business. 


Write for our 32-page illustrated booklet which gives the savings other power users 
have effected under the Skinner Guaranteed Saving Contract, which provides for our 
furnishing the equipment with our own money and taking our pay in the savings 
effected, and then perhaps you will let us survey your power conditions without any 
expense or obligation on your part. 


Branch Offices in All Principal Cities. 





|) ses 


makes owners 110% yearly 


on their cash investment 


SKINNER ENGINE COMPANY—Erie, Penna. 
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GLANDS—Bronze glands 
split horizontally, making it 
easy to repack pump, as gland 
can be removed entirely, 
which is not possible with a 
solid gland. 








STUFFING BOXES—Extra 
deep; equipped with best qual- 
ity packing and designed for 
water sealing where neces- 
sary. Bronze glands and lan- 
tern rings for water sealing. 








PROTECTING BUSHING— 
Removable; acts as guide to 
the water and protects shaft 
sleeves. 











BRONZE DOUBLE SUC 
TION IMPELLER—Hydrau- 


lically balanced; finished on 


all surfaces. 








BEARING CAPS—Easily re- 
movable, permitting of ready 
access to the bearings; scraped 
to fit the bearing exactly and 
to hold it rigidly without 
pinching. 








SHAFT —Of hammer-forged 
steel; all surfaces finished by 
grinding: absolutely inter- 
changeable and all parts inter- 











SHAFT SLEEVES—Fully 
protect the shaft from contact 
with liquids pumped and from 
wear in the packing, held in 
place by bronze lock nut and 
easily ceplaced J 


y) 








CASE WEARING RINGS— 
Pump case protected from 
wear by bronze, labyrinth 
This type of 
wearing ring has a much 
longer life than any other. 


wearing rings. 











IMPELLER WEARING 
RING—Impeller is protected 
from wear by bronze wearing 
rings of the labyrinth type. 
having longest possible life 
and easily removable for re- 
placement. The ringsare 
threaded on impeller and are 
vot shrunk on or held by riv- 
ets. The labyrinth type of 
wearing ring permits of run- 
ning with greater clearances 


than are possible with flat 
changeable on shaft. 


wearing rings without exces- 





sive leakage. 








BEARING BRACKETS— 
Seraped to standard lining 
bars to insure absolute inter- 





BEARINGS—Only high 
grade babbitt used and bear- 

mgs machined with great ac- 
changeability of bearings; curacy. Ground so that they 
ample oil reservoir capacity. are interchangeable. Bearing 
pressure extremely low, to 
insure long life of the bearing. 








OIL RINGS—Bronze oil 
rings of ample size and diam- 
eter to insure copious lubri- 








CHECK NUT—Locks coup- 


ling in place so it cannot 
cation. { . 





mcome loose on taper, bu 





lows coupling to be re- 


THRUST BEARING—Liber- 
ally designed and accurately 
made thrust bearing of the 
marine type maintains ro 


; moved easily when desired 












FLEXIBLE COUPLING— 
Y Ground on all surfaces and 
eetly balanced. Ground 


aces permit casy alignment 


in correct operating post 
and takes up any unbal 
thrust due to possible clog 





of impellers or other causes. 








omplete coupling supplied 














PUMP CASE — Horizontally 


split, with suction and dis 


WATER DEFLECTOR— 


To prevent water getting into 





charge nozzles in lower half 
. ; i of the casing, permitting of 
bearings from stuffing boxes. pas aiiaks en anos 








parts. Plat walls avoided in 
order to obtain greatest 
strength, machined to limit 


DRIP BOXES—Large, to in- 
sure catching all drips from 
packing: provided with drain 
ope nIngs. 


gauges to insure perfect fit of 
interior parts and inter- 
changeability of parts. 




















De Laval Pumps Insure Continuous Operation 
Interruptions Cost More Than Good Pumps 


T has always been our aim to produce the 

most sturdy and trouble-proof pump that it 
is possible to build. De Laval pumps are 
characterized by liberal design throughout, 
bearings and oil reservoirs large, bearings 
of special tin babbitt and amply distant from 
pump case to prevent overheating when pump- 
ing hot liquids, packing glands large and deep, 
shafts heavy, with perfect balancing of all 
rotating parts to prevent vibration, wearing 
rings of double labyrinth type combining 
wide clearances with efficient performance, 
freedom from diffusion vanes and similar 


De Laval pumps are of the volute diffusor 
type, resulting in high efficiency over a much 
wider range of capacity and viscosity than is 
possible with pumps containing diffusion 
vanes. Every De Laval pump is fully guar- 
anteed as to performance, and a complete 
test is made before the pump leaves the 
Works. Due to the comprehensive informa- 
tion which our engineers thus obtain, they 
are able to supply designs which most success- 
fully meet widely different requirements, and 
to make reliable guarantees as to efficiency, 
head and capacity for each individual pump. 


accessories subject to rapid deterioration, in 


fact, the best design that long experience can 
determine. 


Call on our nearest local office for special 
information. 


e Laval Steam Tur 


LOCAL OFFICES 


ine Co. 


LOCAL OFFICES 


Atlanta Cleveland Helena Pittsburgh Seattle 


Trenton, New Jersey 








Boston Denver Honolulu hg ey me. a 
. . ° é “oO oO 
Charlotte Duluth Houston Kansas City Montreal New York Salt Lake City Vancouver 
Chicago Havana Indianapolis Los Angeles New Orleans Philadelphia San Francisco 
621 
Manufacturers of Steam Turbines, Centrifugal Pumps, Centrifugal Blowers and Compressors, Double Helical Speed Reducing 


Gears, Worm Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal Machinery 
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Then what do you do if fire breaks out? 


Sterling 
High Duty 
Internal 


Combustion 





| | Engines 


600 cities do not fear power failure. They have * 





WHEN POWER FAILS 
PUMPS STOP 





; “ Winston Salem, N. C., two straight ht Sterli 240 H. P. 
Sterling standby. They can have power again each direct connected to pcan 1500 R. "i sold by 
in a few seconds. Thos. B. Whitted, Charlotte. 


STERLING ENGINE COMPANY 








Dept. C-1 Buffalo, N.Y. | 














STEAM TURBINES 
CENTRIFUGAL PUMPS 
JToore Sten TURBINE enbuatuens 
We svili¢é 


‘BEST ATEVERY TURN® 






























OT INT ATE GENENETET 











TEOTEST TTT 


TROY ENGINES 


are designed and built for heavy 
duty in driving stokers, fans, pumps 
and generators. Entirely enclosed 
Automatic lubrication Capacities 
to 200 brake horsepower. Write for 
catalog. 


Troy Engine & Machine Co. 
Troy, Penna. 
118 West Ohio St., Chicago, DL 





TEER CCL 








EE TERRY TURBINE 


More Than 10,000 in Operation ll 
Also Reduction Gears and Shaft Couplings 














STE 


| 
— 


THE TERRY STEAM TURBINE CO. HARTE ORD. CONN. 


r 
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SLUT UUTESSUSUEES 





UDALL UH HE 


oe oO} DL OL Ou Ne 


; ‘REFRIGERATING AND ICE’ 
‘“MAKING MACHINERY— ”. 
WATER TUBE & HORIZO ap he ‘ 
. RETURN TUBULAR BOILER . 
DROP FORGED STEEL VA LVES. 
‘& FITTINGS—OIL REFINERY 
EQUIPMENT— Ask for Bulletins . © 


HENRY Velen y MACHINE CO., Manufacturers, Linstevilie, Ky. 


MMU 
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34 ON SULLIVAN 


AIR POWER 


+ For 25 years Sullivan Compressors have 
supplied dependable air power to every 
industry. Get WG-6 Catalog, 783-3; 
Angle Compound Catalog, 783-A. 
SULLIVAN MACHINERY C9. 
1328S. Michigan Ave., Chicago 
PATITIITTTTTITTTTTTTTL TTL 
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——— ddan LLL CU 
Over 600in Service co iinney 
Diesel builders since 1898 





jbusch ~ -Sulzer Bros-Diesel Engine Co 


t.Louis _ Mo 

















Falls Engine Stop 


Write for Bulletins. 








Natural Gas and Blast Furnace Gas Burners 
GAS COMBUSTION CO., Pittsburgh, Pa. 


DUO 





“tH MI tii 





COCTECTECEEE EEE CHa 





? "98 TO 600 HP. 


[OMBARD es 
DIESEL 


B (S38 DS 
THE LOMBARD.GOVERNOR CO:.ASHLAND MASS. 
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Diesel Engines 


Produce Low Cost Power 
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EE 
Construction Features HROUGH the development of CP 
of CP Diesel Engines Diesel Engines (M.W.M. Benz de- 
seckeibini sign), industrial power costs have been 

Simplicity of design. ; ’ 

, appreciably lowered. These engines 

Four-stroke cycle—solid , ‘ ‘ 

injection. have established impressive records for 

Cold starting. efficient, reliable, economical operation 

Uses wide range of fuels. and carry a fuel guarantee of 0.40 lb. per 

Elimination of high injection B.H.P. hour at full load. This practi- 
pressures. cally total conversion of fuel into power 

Individuai injection pump, is due to acombustion system (M.W.M. 
a Benz design) that has beed used for 

i i i nai di Hee years in these same European-built en- 
cating oil. gines. CP Diesel Engines are available 

Pressure feed system of in sizes from 80 to 450 hp. and in 2-3- 
lubrication. 


4 and 6 cylinder designs. Write for 
illustrative bulletin. 


Chicago Pneumatic Tool Company 


Sales and Service Branches | 


6 Kast 44th Street 


ce All Over the World 
9 
New York, N. Y. 





















yardner 


Denver 
Compressors 









For all services Gardner-Denver Compressors 
have an established reputation for exceptional 
operating efhciency, low cost of maintenance 
and long life. 

Efficient Valves, Oversized Crank Shafts, 
Adjustable Bearings and easy accessibility of 
all parts are a few reasons for the ever in- 
creasing popularity of Gardner-Denver Com- 
pressors. 

Send for bulletins covering complete line of 
Gardner-Denver Compressors for all re- 
quirements. 


“Quality Builders for Over 65 Years” 


GARDNER-DENVER COMPANY 
Headquarters At 


Quincy, Ill. Denver, Colo, 


Sales Offices Throughout 
The World 
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High Commercial 
Efficiency 










Considered from every 
angle—first cost, opera- 
tion, upkeep, depreciation, 
and floor space—your in- 
vestment nets maximum 
returns from the use of 
Wickes Vertical Water 
Tube Boilers. 








WICKES 


Vertical Water Tube 
Boilers 


Have passed the test of time. They are 
in successful operation in hundreds of 
prominent manufacturing plants. 

The circulation is based on a U-Tube 
principle, resulting in a positive rapid 
circulation. Great height between normal 
water level and steam outlet, together 
with extra large steam space insures the 
delivery of commercially dry steam. 
Conveniently accessible for inspection 
and cleaning. Steel cased setting—air- 
tight—adaptable to all methods of firing. 


Our engineering department will be glad to 
advise you on your boiler requirements. We 
will gladly send descriptive literature on request. 


THE WICKES BOILER Co. 


Saginaw Michigan 
SALES OFFICES: 

Detroit, General Motors Bldg, Chicago, 33 So. Clark St. 

New York, 501 Fifth Ave. Pittsburgh, 1218 Empire Bldg. 


Seattle, 736 Henry Bldg. 
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PTT MT MMT 
THE BABCOCK & WILCOX CO 
z MPANY c 
85 Liserty Street, New York E 
Builders since 1868 of Makers of Steam Superheaters = 
r bd . . = 
Water Tube Boilers since 1898 and of Chain Grate = 
of continuing reliability Stokers since 1893 = 
BRANCH OFFICES BRANCH OFFICES = 
Boston, 80 Federal Street Detroit, Ford Building 2 
PHILADELPHIA, Packard Building F NEw ORLEANS, 344 Camp Street = 
PITTSBURGH, Farmers Deposit Bank Building Houston, TEXAS, Southern Pacific Building = 
CLEVELAND, ¢ ruardian I suilding DENVER, 444 Seventeenth Street = 
CHIcAGo, Marquette Building S LAKE Ciry. Kearns Building = 
CINCINNATI, Traction Building SALT LAKE City, Kearns building = 
ATLANTA, Candler Building WORKS pe penetra pone eta = 
PHOENIX, ArIz., Heard Building = 3 40S ANGELES, Central Building = 
DALLAS, TENX., linenotin Building Bayonne, N. J. SEATTLE, L. C. Smith Building = 
Hoxouu.u, H. 1., Castle & Cooke Building Barberton, Ohio Havana, Cusa, Calle de Aguiar 104 = 
PORTLAND, ORB., Gasco Building San Juan, Porto Rico, Royal Bank Building = 
Sectional Header Boilers 
Especially suited to high pressures and large size units. 
Adaptable to all fuels. 
Pressures up to 650 Ibs. Sizes up to 30,000 sq.ft. 
Water Walls Vertical Bent Tube Boilers 
Write us now for prices. 
THE WALSH & WEIDNER BOILER CO. 
Chattanooga, Tena. 
| New York New Orleans Kansas City Houston, Tex Havana, Cuba 

reeset = ~ Memphis Greenvi_le, 8. C. San Francisco Chicago Honolulu, H. T. 
SAUVUUUUUAAU EUSA EAEA EEA EAE 
TheCasey-Hedges = F. : . e 
For medium and high pressures ~ 
SEMI-VERTICAL : § : 
Water Tube = SPECIALLY suitable for large power plants. Steel == 
= construction throughout. Straight tubes. Allhand- = 
BOILER = holes elliptical, their covers internal and removable = = 
7 = through their own openings. Unrestricted circulation, = 
= NMlade in sizes to 2500 = permitting forcing of fires with safety and economy. = 
= hp. and pressures to = Send for bulletins on performance = 
= 450 lbs. = EDGE MOOR IRON COMPANY Edge Moor, Delaware = 
Write for Catalogue = = 
on D | | OO 
= = ( iI 1 \ \ = 
: The = N = 
E Casey-Hedges Co. 2 7 | C = 
= Chattanooga, Tenn. = Water lube \ ' = 
= Seo — = —_ — = 
z manne crouse aha at FOR INCREASED FUEL ECONOMY PE 
= 
WATER LONG DRUM \ & 
, : a Heme Roilerfompany ny, - 
TUBE CROSS DRUM INTERNATIONAL COMBUSTION BUILDING 4 5 
200 MADISON AVENUE = 
NEw YORK = 
.BOILERS BENT TUBE 3 
Tn sNUEUUTUUUUUHUNN suevesesereevvuvaenenosvncenncvyvoceedssnntsn = 
TMM cena imAnNnENt 


a 


Repairs to Power Plants 


Emergency Repairs—Always Ready 
Wire us your trouble. Instant Service 
H. B. UNDERWOOD CORPORATION 


2 Established 1870 1015-1025 Hamilton St., Phila., Pa. 
SUTVATUASTNTUSTANINTONOOONTNNTUTUNTOTOODNOOOEOOTOLTONONTONOETOOONUTODADUADOOUACOSTOEUNCANOUEONERNUSUOSONOOOVSEGECOUEOOTECOEEUET NO EDO OOO OEM E TONNE EEE 





All Steel Sectional Water Tube Boilers 


A design and construction that has proved its high efficiency under all steaming 
conditions. Also builders of horizontal and vertical Unaflow Engines and all 
types of Centrifugal Pumps. Write for Catalog. 


Kingsford Foundry & Machine Works, Oswego, N. Y. 
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BIG 
MARGIN 
of SAFETY 


Enduring transparency with freedom 
from breakage by cold drafts are vital 
features upon which the selection of 
the gage glasses for your boiler water 
columns should depend. 





One hundred and ten years of glass 
making in America have enabled us 
to develop LIBBEY HIGH PRES- 
SURE GAGE GLASSES to meet any 
| conceivable operating demand _— for 
pressures to 400 Ib. No other glass 
has a greater margin of safety. 


~—- fibbe 


| High Pressure 
Gage Glass 


} 
| 
Safety and service dominate 
in every Libbey Gage Glass. 
No danger of breakage by 
sudden temperature change. 
| No clouding up—but crystal 
| (ransparency throughout 
al their long life. 


The 
Libbey Glass Mfg. Co. 


Manufacturers of Railroad and Industrial Glassware 


Toledo, Ohio 




























Destruction by Rust is Nature’s 
Law for Steel 


It is one thing to produce a suitable steel and quite another 
thing to hold it against the continuous effort of nature to 
reduce it to oxides, 





MTT 


The interior view of a section of a large ice plant here illustrated 

shows NO-OX-ID in a successful battle against a severe rusting 

condition, This is one of the hundreds of similar uses in ice plants. 

At every point where rust is a menace, NO-OX-ID has proven a 

suitable long-lasting preventive. What is your rust problem? 
Correspondence invited. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Chicago 299 Broadway, New York 
Canadian Offices and Factory: 2454-64 Dundas St., West, Toronto 


TRON: 5RUST 


TRADE NARK 


The Original RustPreventive 

















MAGIC trstnvarve 


“The Pioneer Boiler Treatment” 
Positively removes and prevents scale, 
stops leaks, pitting and corrosion 


GARRATT-CALLAHAN CO. 
San Francisco Chicago New York 
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TOE 

—an accepted protec. 
tive coating for hot 
water and steam 
surfaces of boiler 
plant equipment. 

Write for Bulletin 
The DAMPNEY CO. OF AMERICA, Hyde Park, Mass. 








TT TTT TTT ue 


LADD Ladd WaterTube Boiler Co 


om International Combustion Buildin; 
Sueusisn | 200 Madison Ave., 35th to 36th St., NewYork 


ENGINEERING 





First National Bank Building, Pittsburgh 











A Subsidiary of International Combustion Engineering Corp. 





AUT 





| WATER TUBE BOILERS 


SECTIONAL. - 
ALL STEEL’ 


Springheld Boiler. Co.” 
Springfield, Ill. 
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Making sure 
that the soot is 
properly blown 
at Harbor Point 


Each of the four stoker fired 
16,199 sq.ft. boilers, operating 
at 290 lb. pressure is equipped 


MARION Soot Blowers 


Type “AR” 


which were selected by the designers and constructors, Thomas E. Murray, Inc., for 
the Utica Gas & Electric Co. on a performance and quality basis. 











The blowers embody many improvements such as the independently operated Valve-at- 
Head, Balanced Head that eliminates end thrust, the special alloy internally welded 
Venturi tube nozzles, and the correct anchorage of the elements to effectively reach 
every part of the heating surface. The even distribution of dry steam is assured. The 
elements withstand high temperatures without corrosion. 


The reduction gear control 
minimizes the manual effort. 








Swivel tube and valve seat are made of monel metal for high duty service. 


Let us advise you on the most efficient method, of blowing soot from your boilers. 
Write for Bulletins. 


Address Box-A-685 


Marion Machine Foundry & Supply Co. 


Marion, Indiana 
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Rapid, Definite, Unrestricted Circulation 


LIMINATES steam pockets which cause the 
burning out of tubes—prevents unequal expansion. 
It’s one of the many reasons why Connelly Boilers 
are economical of operation. A fully descriptive 
catalog will be mailed promptly on request. 


Built in units from 200 to 4300 H. P. 
and for steam pressures up to 450 lbs. 
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Read Water Level _/"} 
ADAPTER > 
from the } 
Q ee « cs 
7) a 5 __ Firing Aisle‘ 


DURABLA GAUGE GLASS 
for 


400 Lbs. Steam Pressure 









Use the simple, 
easily attached 
“P.B.H.” Adapter 
for Water Gauges 





CLEAR “It’s Safe LASTING 
OURABLA GAUGE GLASS 


iS BLOWN FROM THE ORIGINAL DURABLAMASS 
WHICH HAS NO SUPERIOR. 





IT SHOWS THE WATER LINE CLEAR AT ALL TIMES 


Especially desirable where gauge glass 
is located high up on the boiler. In- 
sures easy, accurate reading at a glance. 
Built of EXTRA HEAVY polished 


bronze for high pressures. 





Durabla Manufacturing Co. 
114 Liberty St., New York 


Easily installed and inexpensive. May 
be used either right or left hand on any 
type of water column or direct to boilef 
or tank. 


Send for bulletins on “P.B.H.” 
Boiler Room Specialties. 


The Paul B. Huyette Co., Inc. 
5 South 18th Street, Philadelphia, Pa. 





SHEET PACKING—ROD PACKING—PUMP VALVES— 
VALVE DISCS 








UU 
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Save Time and Expense in Boiler Cleaning 


By cleaning as often as possible—instead of only when you must 


Roto Tube Cleaners 














Roto 4 in. Heavy Duty Air-Driven Tube Cleaner 


| THE ROTO COMPANY, Sussex Ave. and Newark St., NEWARK,N. J. 
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Diamond Equipped 





WAUKEGAN 


&@ 
PUBLIC 
sly ot Lance 

ompaniy 


NORTHERN 
ILLINOIS 


JOLIET 


HE Public Service Company of Northern Illinois has 
used Diamond Automatic Valved Soot Blowers in sev- 
eral ofits stations for years. They are ina position to know the 
economic value of mechanical soot blowers—and particularly 
to know the merits of the Diamond design and construction. 


DIAMOND POWER SPECIALTY CORPORATION 
DETROIT, MICHIGAN 


AUTOMATIC VALVED 


SOOT BLOWERS --—_l4lV-IN- HEAD’ 
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The Babcock & Wilcox Tube Co. 


Manufacturers of 
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@ 
7 || HowAre Your 
> For — —— and Boiler Tubes 
Today? 


mills have been making high grade tubes for It often pays to check up on the condition of your 
Babcock & Wilcox boilers. The same boiler tubes, noting those that may _ soon need 
careful selection of raw materials, close replacement. 

supervision of manufacture and rigid final 
inspection are followed whether the tubes 
are made for Babcock & Wilcox boilers or 


for any other purpose. BOILER TUBE Co. 


of America 
World’s Fastest Boiler Tube Service 


For over twenty years, the Company’s 


We can supply straight or bent tubes of any size, 
for any type of boiler. Fast service—mill prices. 


Te 








Works and General Offices, BEAVER FALLS, PA. 











gn ‘ : te int = Main Office and Works: 

= ew York, 85 Liberty St. Chicago, Marquette g. ca 31 . 

= Pittsburgh, Farmers Deposit Bldg Philadelphia, Packard Bldg 5 25 Preble Ave., Pittsburgh, Pa. 
Boston, 80 Federal Street Cleveland, Guardian Bldg. = 

AMM ME wnnitt = 























TYLER BOILER TUBES 


Where water conditions are favorable, we recommend our lap-welded steel 
tubes. For unfavorable water conditions we suggest our charcoal iron tubes. 


Let us know your requirements. 


TYLER TUBE AND PIPE CO., Washington, Penn. 


WAREHOUSE STOCKS 


Johnson-Peter Company, Brooklyn, N. Y.; Pittse A.M. Castle & Company, Chicago, a= 1g: Lukens Steel 





Company. New Orle ans, La. 
reh. Pa Seattle, Washington; San Francisc¢ Calif.; Harrisburg Pipe & Pipe Bending Co., Houston, Texa 
fhe Bourne-Fuller Company, Cleveland, Ohio. Los Angeles, Calif Harrisb ure Supply Company, Tulsa. Oklat ma ‘ie 
Special Representatives: W. M. MacCleary, 2 Rector St., New York City; i¢ 
W. H. S. Bateman & Co., Philadelphia, Pa 


New England Representative: 











George W. Denyven, 141 Milk St., Boston, Mass. 
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RUTHS 
STEAM ACCUMULATOR 


RUTHS ACCUMULATOR CO., INC, 
292 Madison Ave., New York 
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LIBERTY MF6.CO.. JEANNETTE. PA. 


NTUTTTVTOCTUOVUDUNTOOTU STU LIPLE Lob 





NE 
ROTTER LURES L ooh 





TOEUEOECEUREDEDETEDEVE EERE EE OEES 
SOUEVEUUDEUEVELODEODEDEDEEEDE EOE OO OELEL 








S@T,CLEANER 









funda Tube Cleaners 


Webster Bldg., DuBois, Penna. Tube Cutters, Reseating Machines 
Soot Cleaners For All Types of Water Tube and Return Tubular Bollers, The LAGONDA MANUFACTURING CO., SPRINGFIELD, o. 
Super-Heaters and Fconomizers, 
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COLD DRAFTS CHESTERTON’S 
can’t break NUMBER 


SONDERGLASS SIXTY FOUR 
“The Unbreakable 


Boiler Gage Glass” 


No sudden temperature 
change affects SON- 
DERGLASS. It is 
made to resist them 
by the fusion of twe 
semi--metallic sub- 
stances of differ- 
ent expansibility 
into a clear pres- 
sure resisting 
tube. 























insures 
and 
long service Slip 
illowed and 
hardening is pre 
} ented by the special 
\ YW ae Lraphite packing be 
CaS twee the diagonal 
pd ices It i all as 
bestos nothing to 





Far A decided improvemeni over the old style folded packing. 
Outlasts 

sy Other 

y/ Brands 


j mm é 
#/ because cf its ex- 


treme durability it 
is the cheapest gage 
glass you can _ buy. 


Stands up under boiler For the Removal of Soot 


d i] pressures to 400 Ib. 
y The “COMBINATION” 
Reflecting SONDERGLASS Seraper and Brush 


Made for the dark places. Shows 





is on the genuine _ ok. 


S 


the water level in RED clearly Some dealers offer an imitation that costs them a little lesg—~ 
against a WHITE enamei back. — 
ground. But where do you come in: 
A. W. Chesterton Advance Packing & Supply 
A. W. Chesterton Co. Sosmmanes sas Geneane 


64 India a, Boston, Mass. 64 India St., Boston, Mass. 808 Washington Blvd., Chicago, IM. 
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Wann 


They will save from 10 to 15 per cent on your coal 
bill by recovering a large part of the heat now being 
wasted up your stack. 





Millions of boiler horsepower to prove this saving. 
Get all the facts. 


(HE GREEN|FUEU ECONOMIZER@ 


[BEACON Nsy5 







































































= = 
jungstrom 5 Tre Ale : 

AIR O PREHEATER : vale 4 E 

Recovers 70% stack heat, raises CO,, im- = = 
proves combustion—Bulletin on request. = Save waste heat in flue gas with a Thermix. = 
= Save power for mechanical draft with a Stream Line Stack. = 

THE AIR PREHEATER CORPORATION = Sep Sweet’s CATALOG Write for Catalog. Ser A.S.M.E. CaTaLoa = 
25 Broadway, N.Y. Works, Wellsville, N. Y = PRAT-DANIEL CORP., 101 Park Ave., New York, N. Y. = 
. E 


SU 


eu onronm nn s VRESISUARS AREA AAS A SEU CACLENE ULSD ER CLEUS SLCLEALS PRELE VES PEEREAD ANY LEAT 8 80 4 
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<i] A large heater ina 


small space 


Catalog No. 85 
tells about the full line 


a The Hoppes Manufacturing Co. 
Eoppes, Class Ht" Type 19 Larch St., Springfield, O. 
SU 


matty 
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Pet tA hat 


rae ee Give it Air! 
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Kelly Rocking and Dumping Grates are fires is done away with. Ash is sifted 
designed for complete combustion of any and clinkers dumped by means of levers 
grade of coal. Because of their simple at boiler fronts. 


operation, air spaces can always be kept 
open, causing uniform combustion over 
the whole area with its attendant advan- 


Install Kelly Rocking and Dumping 


Grates under your boiler and watch the 

























dy steam pressure go up and the fuel and 
¥iph. to ee. labor costs go down. 
v > ‘ ‘ s im rr aa . . r y e a] 
Pee be ae The labor of firing, with a Kelly Grate Write for Catalog and send furnace area 
ODS Ee» is reduced 50%. Forward cleaning of for price. 
f3 : a sean oe EL RNT EE RMU PE ET ee aE aT pa T Sy eke ETD POTTS IN 
; iF S73 > Kell 3 ¥ see ae. He ty det eS as: 
Geren E enh EPO LES i temo UR aS “tn Ae Rees 
NGM Manteo tre Goshen Indiana: 
hy £ pga Cae SiS Naa tahoe CNN EOI AAS, SP COS REPAIR 









New York: 59 Park Place Chicago: 111 W. Washington St. 








SIVA SAN TING Increased , Boiler Rating 
ements With Low Priced Fuel 
Cadillac, : 


A result of Coppus a3 
forced Dratt Blowers 


DO NOT CHANGE YOUR CHIMNEY OR 
PUT IN ANOTHER BOILER BEFORE 
READING BOOKLET NO.1I45. 






















= Removes dust and dirt from electric windings with blast of dry air. ENGINEERING re BLOWER. * 

= Correct pressure for this service prevents shorts and burnouts. OPPU CORPORATION 

= Reduces fire risk and maintenance cost Hundreds of uses in 

= power plant or factory Norma Ball Bearings; no oiling. Write 350 PARK AVE. WORCESTER, MASS. 

= for descriptive folder and trial offer. =————_——— —_ - : ——— 

2 CLEMENTS MEG. CO. CENTRIFUGAL TURBO BOILER FEED PUMPS + 
= 629 Fulton Street, Chicago, Illinois STEAM*7TURBINES * MINE VEN7T/LAT/ING BLOWERS 

























FRACTIONATING TOWERS HEAT EXCHANGERS 
STEAM JET AIR PUMPS SUPERHEATERS 
TUBE STILLS VACUUM PUMPS 
WATER COOLED FURNACE SURFACES 
BRASS AND COPPER TUBING AND PIPE 












FOSTER 


AERO UNIT COAL PULVERIZERS 
AIR HEATERS CENTRIFUGAL PUMPS 
CONDENSERS COOLING TOWERS 
ECONOMIZERS EVAPORATORS 
EXLANSION JOINTS FEED WATER HEATERS 


FOSTER WHEELER CORPORATION, 165 Broadway, New York 
A consolidation of Power Specialty Co., and Wheeler Condenser & Engineering Co. 
Works: Carteret, N. J.; Dansville, N. Y.; Newburgh, N. Y. 
Atlanta Chicago Dallas Kansas City New Orleans Salt Lake City 


Birmingham Cincinnati Denver Los Angeles Philadelphia San Francisco 
Soston Cleveland Detroit Milwaukee Pittsburgh Londen, England 
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Connon WZ Ehishesbbaterel 
_~in Open Air with ~ 

“os, Riey ATRITA 
UNIT PULVERIZER 





The Riley Atrita Unit Pulverizer and Burner 


When you can obtain a load range of from ten to one, 
that is real load range. Wide load range is one of the dis- 
tinctive features of the Atrita Unit Pulverizer and the 
Riley Flare Type Burner. Inherent characteristics make 
this possible. For instance, if extremely low ratings are 
desired, secondary air is shut off from the burner and as 
the Atrita takes such a small amount of the air required 
for combustion through the machine, exceedingly low 
ratings can be obtained efficiently. The possibilities along 
this line are shown by the fact that combustion was 
maintained in the open air with the Riley Atrita Unit 
Pulverizer and Burner. 





Phantom View 
Riley Flare Type Burner Higher ratings depend more upon the features of the Unit Pulverizer 
burner. The Riley Flare Type Burner with its specially 
constructed mixing chamber, its distributing vanes and adjustable coal spreader produces an even 
distribution at the burner nozzle and a thorough mixing of coal and air. Naturally flame propagation 
is rapid, and high ratings can be carried. 


Riley Atrita 


The past year has seen some reaily important developments in Riley Pulverized Coal Equipment. 
It will prove worth your while to request detailed information about them. Write us. 





ny RrrEwv STOKER: CORPORATION 
9 Neponset Street, WORCESTER, MASS., U.S.A. 





“RILEY” TONES” “HARRINGTON” 
Underfeed Stokers Underfeed Stokers Traveling Grate Stokers 
“M ones “Automatic Furnaces Pulverized Coal Installations 


f N YORK PHILADELPHIA PITTSE GH E FALO CLEVELAND DETROIT EATTLE 
CINCINNATI CHICAGO ST. PAUL KANGA Y NVER CHARLOTTE DALLAS H TON NEW 


Riley Engineering and aa Se. Ltd... Toronto Riley Stoker Co., Ltd., London 
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5 H ae 
et 1 i 
fmore heat from a pound 


2 ‘ ‘ % - ; 7 
jother Combustion System™ 
A well illustrated catalog written for the Executive as well as the Engineer gladly sent on request 


American Engmeering Company, Philadelphia 


Manufactured in Canada and sold by AFFILIATED ENGINEERING COMPANIES, LTD. Principal Sales Office: Southam Bldg., Montreal, Quebec. 


*% — 


f 


~~ Ss 
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Northwestern Automatic Control 
Pressure and Combustion 


TOTTI 


PULVERZONE 


Combining three coal burning methods in 
one: Pulverized coal burning, spread meth- 
od and coking method. 


Also CoKal Hand Feed Stoker 
CoKal Hopper Feed Stoker Complete 


automatic 


CoKal Power Feed Stoker control, ¢lece SY 
ric, Aydrau- Ve FET Nese OF, SPER 
Battal Gs 





THE CONSULTING ENGINEERING CO. 
Fulton Bldg., Pittsburgh, Pa. 


it 


MTEL ELEC 











dass ann ge zag 
fa See cg ee LEA AG oy Cee? Rr Bue eb 
van PF hut, 2: PREG Qos 


Combustion G 
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CoKal Semi-mechanical Stoker “° 0” seam. E et 1G 
CoKal Full mechanical Stoker 


CoKal Stoker Corporation 
1014 Wrigley Building, Chicago 
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Hammel Oil Burning System 


Our engineering department is available for consultation on your 


COAL—GAS— OIL BURNERS 


4 MA hee? P pee pea 

# 4% MWe, “y 4b Lj C4 td y 

z 7 74 “4 : 

4 , yf % y 

: , Y 

44 ee Y 6 B 
“ Ne a. MB ves wt 
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oil burning requirements. Write us for Bulletins covering our 
Oil Burning System, Oil Burners, Oil Heaters, Oil Pump Sets and 
Accessories 


See page advertisement in Nov. 29 issue. 


HAMMEL OIL BURNING EQUIPMENT CO. 
409 Pine St., Providence, R. I. 


; 
, 





CULE hg 
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Pe || NEEMES 


New design shows higher efficiency over wide oper- 


ating mange. Shetty Sclted ween Se ee ae GRATES AND STOKERS 


LLL 






































Made all sizes. Write for details. Shaking and Dumping Types Hand-Operated 
CLARAGE FAN COMPANY, Kalamazoo, Mich. Send for bulletins 
Neemes Foundry, Inc., Troy, N. Y. 
TMM POUT VETTE mt ! ! mn Whaltl 
2 “ 
es = 2 
# CYCLONE GRATES | 
ad Ht = : 
for mechanical. draft 5 Make all of your fuel count in power. = 
eatin an ven atin = . . = 
ane g = Write for Full Details. = 
¢ * ° ey: * = = 
. 5 CYCLONE GRATE BAR CO. z 
proadwe ‘ aid = 9 Grimes St., Buffalo, New York = 
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MECHANICAL OIL BURNERS & 
IMPROVED AIR REGISTERS 


Wide flexibility. Ideal flame control. A 100% load range without changing burner tip. 
Increased output of any type of boiler. Write for Bulletin ‘*M.”’ 


"et 


" 






| 
| 


| 





for Increased 
Steam Production 


all 


COEN COMPANY, Inc., 50 Church St., New York—112 Market St., San Francisco 
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CUSTODIS CHIMNEYS 


Alphons Custodis Chimney Construction Co. 
95 Nassau Street, New York 
Marquette Bldg., Chicago 
Perforated Radial Brick Chimneys 


BUILDERS OF THE TALLEST 
AND LARGEST CHIMNEYS IN THE WORLD 









FACTS About 
Firebrick Joints 


The firebrick today re- 
mains as it has been for 


Anaconda Copper Mining Co., Anaconda, Mont., years, the most stra = 
Height 585 ft. above grade Top diam. 60 ft. ient and effective unit for = 
Chimneys of all sizes, for all purposes, for boilers, use in average Furnace = 
furnaces, chemical plants, destructors, ete Experts " ne = 
in repairing chimneys Lightning rods installed and 2 Construction, = 
repaired Specifications, plans, designs and data fur- tl a _ 

nished free upon request. rt Thick joints were never 
Send for free booklet P4 “How to Determine The Pee right and are no longer 
Proper Size of Chimney mY 


ind “A Treatise on Caleula- Ly necessary. Select the 
tion of Stresses in Brick Chimneys.’ i brick best suited to your 


needs and bond them 


woth SShy a Sie 
BALTIMORI MILWAUKEI ST. LOUIS we aN <= a ; 
BOSTON MINNEAPOLIS SEATTLE Te ode i Ee a7 with HY TEMPITE, 
CHICAGO PHILADELPHIA TORONTO a (| 
CLEVELAND PITTSBURGH MONTREAL l 
DETROIT PORTLAND, ORE. VANCOUVER 


(Reg. U. S. Pat. Off.) 


“The Standard for Comparison 
In High Temperature Cements” 


Universally used for laying up firebrick in all types of 
furnaces, boiler settings, arches, etc. (and when mixed 
with crushed old firebrick or Ganisand) for monolithic 
construction, bafHes, patches, repairs, special shapes 
and tile, ete. A copy of “Hytempite in the Power 
Plant” should be in the hands of every Power Plant 
Superintendent and Engineer. Ask for yours. 


ATLANTA DALLAS RICHMOND 
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RY Mm doy, AT oe ennyig Le oenrilly KA’ A | 
eS h “ae 5 = ah tin 619 Al a J “ 
els ral pase cca Sook ANT x 
= Detroit Stoker. Company < WN) 
Ki ee pei ‘General: Motors Bldg - Detroit. \ 


\ 
SiS iniinnsssanidnmmmnndynitit,.. Detroit. oi 


Quigley Furnace Specialties Co., Ine. 
26 Cortlandt Street New York City 


TUVTETECTTUGESTOT LETS EE CE EEE TE EEE 


Distributors with stock and service in every 
industrial center 














CCUUUDEVUERLEEOEEC EEE EL 








Mechanical Stoker Hand Stoker (Heavy Duty) 
Semi-Mechanical Stoker Hand Stoker 


A Stoker for Every Boiler 


Send for a Copy of “Five 
E Minutes with the Coal Bill’. 
FLYNN & EMRICH COMPANY 
STOKERS 305 North Holliday Street 
Baltimore, Maryland 


THe 


The results obtained burning low grade screenings on 


LACLEDE can: STOKER 
COMMAND YOUR ATTENTION 
Write for Particulars 
LACLEDE STOKER CO., 4438 Hunt Ave., St. Louis, Mo. 


laviord Stoker 


The FORCED DRAFT travelling grate stoker with 


TLL 


Pe 
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“TLLINOIS cuaw crate STOKERS | 


With Dampered AIR CONTROL 


ILLINOIS STOKER CO. 
104 W. 7th St., Alton, Til. 
Chicago: Ernest E. Lee Co., 115 S. Dearborn St.; Kansas City, Mo.; J. F 















Pritchard & Co., 503 Dwight Bldg.; New York: Illinois Stoker Co., 1946 7 improved features you should know about. Send 
Grand Central Terminal Bldg.; Indianapolis: I. C. DeHaven Eng’g. Co., State for Bulletin 11 to Rosedale Foundry & Machine 
Life Bldg.; Minneapolis: W. P. Nevins 459 N. W. National Life Bldg.; : : 


Dallas; J. P. Greenwood, 935 Allen Bldg.; Pittsburgh: W. M. Bailey Co., 710 


Magee Building. gland: Vickers Boiler Co., Ltd., 50/64 The Broadwar 
Westminster, London, Ss. W. 1 
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Co., Columbus and Preble Ave.’s Pittsburgh, Pa 
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= ep LU _ = 
: complete system—for machine regulation of any number of rd q O K E R = 
= Sullens from one central point. Many prominent installations. . — 
= - . ‘ ESA Hand Fired Semi Automatic Full Automatic e 
= Smoot Engineering Corporation AUBURN STOKER CORPORATION = 
3 136 Liberty St., New York City = 
3 Leadera in Modern Cambuation Control 607 W. 15th St., Auburn, Ind. = 
funn AUUNNTANTUTTANUITIY Po PU 
(Enco Combustion Control ) 

For hydraulic operation, Regulates For electric operation. Centralized 

air supply and damper opening to pe a erage control — master 

maintain efficient combustion at all {exp MO or individual, boller com. 

boiler ratings, 


units, 











: e. 
““|_ THE ENGINEER COMPANY, 17 Battery Place, New York 
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‘POWER Power PowER POWER 
PLANT PLANT PLANT PLANT 

PRACTICE PRACTICE PRacrice PACT 
Cropr. CROFT CRorr CRoFT 


ee 
ell 


The Library of 
Power Plant Practice 


Seentesatees nae 
eee 


FLecTRICl 
MACHINER? 


By) Pace | STEAM 
BINE Pract TOWER PLANT 


HEAP. AuyILiARIES 
"7 AND 
PART Accessopies 
———— 


——" 


Pant t 
: ———— 


Get in Line for an Expert’s Pay 





LL of the essential information needed to get ahead in power 

plant work is contained in the seven practical, easily read 
books of the Library of Power Plant Practice. Men who are 
ambitious—who want to get ahead in the power plant field— 
can find nothing mere valuable to them than this great set. 


Power Plant Practice 


7 volumes—2795 pages—2706 illustrations 


N? books deali with the work of the power plant man were ever so 
4 complet ) horitative oO practical in text and illustrations as 
these. 

The illustratiotr tlor ep nt an expenditure of many thousands of 
dollars There re thousands of them—all clearly drawn—all self-ex- 
planatory \ dl ned to ¢ ble the reader to grasp the information 
given with a minima ol ellort 

The man who puts tl et of books into his library can do so knowing 
that he has th tr t in pow plant books i set that will give him 
in language he nm underst ad all the infor 


mation he needs in order to 


get ahead in his wo 


The standard work on power plant practice 





The Library of Power Plant Practice is the standard of the power plant 
field, it i eural t thorough—it is up-to-date It is the result of 
years of experts with power plant problems The man who has it has 
the best The Library covers the whole field—nothing is omitted. The 
solution of eve problen > plainly worded or explained with a clear 
illustr ition The little stickers and the big troublesome problems are all 
worked out in advan for you. The can be only one result from study- 

ilig the book it few minut each day more money in your pocket. 
. No money down—small monthly payments 
Prine Fill in and mail eoupon below and we will send 
rinting vou th ven volumes of the Power Plant Library 
aaa f 10 ¢ays’ Free Examination. We take all the 
ata risl pay the charges. You assume no obliga- 
= tir of any kind If vou find the books to be 
Ne Ww . what vo vant and decide to keep them, send us 
Low Price! “7.00. The balance you pay at the rate of $2.00 
it th until the special price of $16.00 has been 

1 














* 
“ 
e 
& MeGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. : 
= 
. 
s Ship to me, ' 1. the ven volumes of the Power Plant § 
® Library, price $16.00 it itisfactory, IT will send $2.00 in ten 8 
8 day md Svoae } thre nT price of 316.00 has been s 
A | \ t lL w writ for hipping instructions ” 
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FIRE BRICK 


The intense blasting heat of 
modern furnaces, demands 


something more than ordi- 
mary refractory protection, 
United States Refractories 
stand the abuse and give 
longer life. It pays to line 
your furnaces with them, 
Test them and see. 


Consult us on your 
requirements. 


UNITED STATES 
REFRACTORIES CORP, 


Mt. Union, Penna. 
Pittsburgh Off. Oliver Bldg. 
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There are now more than 11,000 installations 
of DETRICK ARCHES and DETRICK SECTIONAL 
SUPPORTED WALLS in satisfactory service. 

The experience gained in solving this large 
number of furnace problems is offered to you for 
the solution of your own, 


M. H. Detrick Company 


140 S. Dearborn St., Chicago, Ill. 
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CTORIES COW 


F 106 South 16th &St., Philadelphia, Pa, 
Fire Clay, Silica, Chrome, Magnesite and Diaspore (High 
Alumina) Refractories, Grefco Chrome High Temperature Cement. 
Branch Offices: Buffalo Chicago Cleveland 
Indianapolis New York Pasadena Pittsburgh 


“NY 


Detroit 








The 
RUST ENGINEERING CO. 
PITTSBURGH, PA 
CHIMNEYS—Brick and Concrete 
Boiler Settings—Power Plants 
New York 


Birmingham Washington 








TOUT 








Fac | How Te Baffle Boilers 
| BECO 


Ask for Bulletin ‘‘P’’ which tells and shows 
how to baffle water tube boilers. Make your 


, ’ boilers extract maximum heat Do not per- 
mit gas leaks Specify the only positive 
| expansion joint BECO Baffle explained 











fully. Send details for quotations. 
i pe Boiler Engineering Co. 
i 931 Federal Trust Bldg., Newark. N. J 
ut UUUCNNTOUUNENOUNTUCOTUGTONSENOUETETUCUTAATETTETTT 
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Ballard, SRE! gue 6 (ompany Inc. 


oiler Aimneys 
25 East 26th Street, New York 
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“ QualityService at the Right Price’ 
THE FRED’ K PAGE E CONTRACTING -CO. INC. 


OU 
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aut LUE | Me 
: BRA&se .GE | BA [5 [5 i ES 

= BAFFLE Wakis | 

= s | staff of expe rts and a thorou h kn wledge 

= , «= u | ~ bo viler constru a rmit us larantee 

= } . a | the hig “ns 7 t on t baffles B iler set- = 
= = = = ’ | tings, furr wall = 
= ‘ on Offices: 15 'E. ith, St., Boy York City. 
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Looking into a well built 
V-type stoker fired boiler furnace 


“BLUE FLAME” Cement practically welds the fire brick together 
and protects them from spalling. No danger of breaking away at the 
joints because the brick and cement expand and contract in unison. 
A hard glaze veneer of “RED FLAME” Cement over the surface of 
the brickwork in the furnace, and combustion chamber, bridge wall 


and arch affords ideal protection against clinker adhesions and fuel 
bed abrasion. 


“WET PLASTIKDO” High Temperature Cement insures long 


life to the brickwork in the combustion chamber. 


“MONO” Boiler Baffling directs the flow of the hot gases across the 
tubes to sweep over the entire heating surfaces, with the minimum 
loss in draft through the boiler passes. 


Write for Booklet describing the full line of “Flame” 
Brand High Temperature Cements 


ay King Refractories Co., Inc. 
W Main Office and Works: 
' 1709-1715 Niagara St., Buffalo, N. Y. 
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American Rolling Ring Crushers 
Insure Properly Sized Coal 


Correct furnace results and stoker efficiency depend 
upon utilizing a high percentage of the B. T. U. in 
your coal. The first step is to determine the exact 
size of product your plant requires. The next step 
is to get this exact size regularly without variation. 
The American Rolling Ring Coal Crusher assures 
this regularity of product at an operating cost as low 
or lower than can be secured by any other means. 
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R. O. M. coal is reduced to stoker size with a minimum 
Our patented manganese steel rings of fine product at a total cost of slightly less than 2 
and shredders keep the coal to a cents a ton. This is not_an isolated achievement but is 
standard size by a splitting rather the standard operating figure of many installations in 
than a smashing action, thus reduc- the largest Power Plants in the country. The American 
ing the fines. is the original ‘Rolling Ring’? Crusher. 


ORIGINATORS OF THE ROLLING RING CRUSHER PRINCIPLE 


MERICAN PULVERIZER(O 


18 th & AUSTIN STREETS ST:LOUIS-MISSOURI 


Write for our literature. 
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= There is a Difference 

= The RAMTITE ad in the issue of December 20 shows how 

= RAMTITE is backed by successful installation methods. 

= The next RAMTITE ad will appear January 31. 

2 The S. Obermayer Company = 
= 2563 W. 18th Street Chicago, Illinois 7 
EMM ir 
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Reinforced 
Tile Concrete 
Construction 
The Best for 
Severe Service 
Write for Catalog 
WIEDERHOLDT CONSTR. Co. 
St. Louis 










UT iz 














teg. U. S. Pat. Off. 

The Original High Temperature Fire Brick Cement 
Write for service data and information 

BOTFIELD REFRACTORIES COMPANY 


785 South Swanson St., Philadelphia, Pa. 


*OPPMDDMDUUU UU ae 


Bigelow-Liptak Corporation 
FURNACE ARCH and WALL CONSTRUCTION 
5057 WOODWARD AVENUE 


DETROIT, MICHIGAN 
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STEEL MIXTURE 


- Furnace Linings and Arches 


Arches (for h. r. t. boilers), Flat Suspended Furnace 
Arches, Veneer and Air Cooled Walls, Standard Fire Brick, 
High Temperature Cement. Write for Booklets. 

McLEOD & HENRY CO., 31 Monroe St., Troy, N. Y. 
Branch Offices: New York, Boston, Cleveland, Detroit 









Boiler Door Arches, 
Fire Box Lining, Back 








e wR PAT. OFF 
ryeprercrecqryyy 
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The Standard for 83 Years 


LACLEDE FIRE BRICK © 


LACLEDE-CHRISTY. ST.LOUIS.U.S.A. 


Also use L-C Flat Arches and Arch Tile 


TITTLE 


TUTTE 





nts 





VOU 


DURA-STIX 


has achieved a dignified reputation for faithful 
service to industry. 
ls the life of fire bri 


ie 


Bonds and E ck in the are ey 
plants of At Booklet PH Is me, 


KEYSTONE REF RACT ORIES CO., 120 Liberty St., New York 


SUNTHTTHUALTEELTENE* UTTTTAEEUL AE EEUD OTE AEECTL EAU OEEEPEOU ERODES UEEUUEEENEUEUEEOEO NON AUEUAAEOUL CURSED DMO USEETT EA USETECMA EEUU AGERE 


PUDAAAAI AS ASUS PONNAS 








r 








eee 


TUTTE EOD 











. s . - 
’ 

/ oe ° ADV 

vg} {ets . « 


Queens Run Rereacrornies Co. lye. 
Lloces tawENn, Pa. 
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T hye 
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Beaumont 


BLE DRAG SCRAPER 
for Coal Storage 


4 TAN BLOCK CAR ”q 
= 


aaidieraunrenn Sa = Se = 


COAL STORAGE 
180 000 TONS IF PILED 20 FEET DEEP 


























































1h ow 
\i4 S 
Gg e! ! Pe) 
wi} bi < 
: w 1 
F ° 
A ‘ u) SCRAPER | } 
ol 
7 Oo} i F a 
8 be Nh 3 
- ; _— 1000 FEET b ill < 
came 1 
SKIP BUCKET — } | * yi 
DISCHARGING | Xs i 
| | eo : 7 | 
| OPERATORS CABIN H ea A <a 
' 3 ail 
Fam u ' = > - = a 
ane mac % Bikes en a ; a 
Guives qave wouse) Km GT e=e92e eh ames BULKHEAD: mee 3 
o KRAPER = = 
chore |] CNITIAL PILE = = 
- x RECLAIMING HOPPER RRTRACKS 
~ Bar. eh Ae SKIP HOIST 
RR RR : 
cae cae A 
oe 
wy pew: p 
am 
TRACK HOPPER PLAN 
~GATE CLOSED EE 
WHEN STORING 
SIMPLER LOADER 





| SKIP BUCKET LOADING 
(Free c ) 


CROSS SECTION 











Requires only one man to store or reclaim coal 
One Cent per ton labor cost- 


Mixing the lumps and fines in your coal thoroughly together to reduce 
fire risk; carrying your coal gently over the storage area without 
breakage ; in capacities ranging from 50 tons an hour up to 600 tons an 
hour—all at a labor cost of less than one cent per ton is possible by the 
use of the Beaumont Cable Drag Scraper. 


O NE workman controls the entire 
I over | pe , > cessar ce , i “Ce oT: . operation of the Beaumont Cable 
No longer is depe ndence necessary on licensed, high priced operators. ates 22 ee 
Only one man is required to operate the Beaumont Cable Drag Scraper located where he has a clear view ot 
; , E ill the storage area at all times ay 
and he need not be an engineer. the throwing of a lever he causes the 
drivin drums to haul the loaded 
Th. Te, ns . — Meera a: nee ; ot 3m aairihai , ae > bucket out over the field) and when 
Phe Beaumont C able Drag Scraper is a simplified device that can be ee ee ee ae” deste cate 
applied to a storage area of any size or shape. With it one man can he reverses the throw of the lever 
° ~ " ‘ ida E to bring the empty bucket back for 
store or reclaim trom 50 to 600 tons of coal an hour. [he entire system nother load, That's all there is to 
° ° . ° - the operating of the Beaumont Cable 
consists of a tail block car, running on tracks that encircle the storage Drag Scraper regardless if 60 tons 
Reais ois per hour or 600° ton are being 

area, a scraper, and driving drums linked together by a steel cable. Coaaian ols 
Catalog No. 75—‘‘The Beaumont Cable Drag Scraper for Coal Storage” Is it any wonder the labor costs are 


goes into a detailed discussion of the system. Send for a copy. 


“BEAUMONT: 


22 Arch Street, Philadelphia 


BRANCH OFFICES: 


CHICAGO 


Segal Bahr Paps A pe ore ann EoD ABE . Strauss Bldg. CLEVELAND ..... ae le 
BIN oo rece mtu sineaawnnh were ..... Kresge Bldg. MINNEAPOLIS Were . Plymouth Bldg. 
I SU 5 cs Shasacoed aon orhaere .....50 Church St. DENVER ..... U. S. National Bank Bldg. 
ofp). 8) Oe 2 tne Oliver ow: BOSTON ee eg le 


MON’ T RE 1) SERPS _ Drummond Bldg. 





















t{ LLL HOVNUEUAUUEUUA LACE EEE 


‘AMERICAN’ 


Locomotive Cranes 





"\*AMERICAN” Locomotive » 
Cranes have “Five Star 
Points of Superiority ” 


No. 3—One Horizontal Non-Reversing Engine 
actuates all motions. Power is applied through 
friction clutches to travel or rotate the crane in 
either direction, or raise or lower the load. All 
motions can be performed simultaneously. 
Get a copy of the “Five Star Points” Booklet, 


i AMERICAN iif 


JOIST & DERRICK reg ed 
> gm Saint Paul, MinnSy 
New Yorke Sinceer.. Pittsburgh . Seattle, St. CS a 
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DREADNAUGHT 


A high-powered 
Clamshell for 
general rehandling 
and tough digging. 


— line of < lamshell buckets 
ne —2 line — 4 line. 


BIAW- KNOX 


FARMERS BANK BLDG- PITTSBURGH 


DRAGLINE 













ULNA 








, 
CHAMPION STEAM COAL | 


— PITTSBURGH. A ji 


———_ 


CLEAN ~ UNIFORM ~ WELL PREPARED 
AND SIZED TO MEET YOUR REQUIREMENTS 


PITTSBURGH COAL Go.,PITTSBURGH, PA. 


ut AULSELAASOESOSTOOLUADELOSTA TEL 











: SS ale Ease 
pers Tanks< Coal Bunkers 

‘Xsh “Gates —— 
Orr oo 


SARS He LTCRD Hey rice Soy 

Cast lrom-Ash Ho 
———_Water' ollecting 7 
~_ ALLEN = SHERMAN 


= Pre sites LPHIA 











IrvueTnnerrnnntseagynaerey 


LETTE 





EMIT 





PUMA 


Mitchell Electric Vibrating Screens, Cut-off Valves 
or Gates, Industrial Railways, Automatic Railways, 
Cable Railways, Cars, Tracks, Switches, Motor Cars, 
= Scales, Conveyors, Skip Hoists, Weighing and Meas- 
= uring Devices, Coal Crackers, “‘Stevedore” Trans- 
: mission Rope and Hoisting Rope, Hunt Rope Coup- 
lings, “‘Stevedore” Drilling Cable, and the ‘“‘Floto- 
Grav” (Coke Reclamation System). 


C. W. HUNT CO., Inc. 


Van & Rich. Ter., Staten Island, New Youk City 
CHICAGO MONTREAL BO 


LUUTTEOUTTTTNCTUTNET NET EATTOTNTTTT 





















MTL 
iN Ig 
e Ee 
Pneumo-Gravity Pays 
in Countless Burning Ways 
Tiiititca. ‘ § Way 
Anthracite 
COAL PEALE, PEACOCK & KERR 

a No petbdeedhg Siig-e + = 
TUTTE TT in 








INDUSTRIAL BROWNHOIST 


Locomotive Cranes Clamshell Buckets 
Chain Conveyors Creeper Cranes 
Belt Conveyors Coal Bunkers 


Industrial Brownhoist Corporation 
Cleveland, Ohio 








MARLEY 


SPRAY COOLING EQUIPMENT 








UNITED*i:?" CONVEYORS 


The Conveyor with Exterior Wear Sections 
For Handling Ashes, Coke Breeze, Etc. 
STORAGE BINS FOR ASH AND COAL 

















United Conveyor Corp. 





























— ion Old Colony Bldg., Chicago, IIL — 
CATALOG On REQUEST — LL} | " oo vo a. — 
Bulletia ( |} Room . roadway a. 
Power PLant Equipment Co.-KansasCity.Mo. 105 | Tom Atel A 
ETOTTTNTTTTTTT Wi 
SOUUUUEAUUUUUEUEGEU EEUU EVE 
Air Washers, Cooling WStbeer LS SPRAY 
Ponds, Air Filters ys, . Gia ENGINEERING CO. 
Self-Cleaning Strainers tase... if 60 High Street, 
Nozzles of all kinds rtt BOSTON, MASS. 


Send for Bulletin C-27 vance’ See oe adve rtisement in 


ov 29 «ssue 


gD MURA ALDDAANAAAAAAAAISLDLAAAAN AA TEDUEEESS UAE 











For Ice Plants or Power Plants. Any Size. 20 gallons 
per minute, or 20,000 gallons per minute, in a single unit. 
Bulletin No. 175. | 


JAMES M. SEYMOUR 
Lawrence and Mechanic Streets, NEWARK, NEW JERSEY 
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Continuous operation assured 


To the Greatly Decreased 
Number of Engineers 


who are unaware of the 
remarkable 


TUE 





TEE ETT 


Automatic Injectors 


The engineer runs no 
risk with a Penberthy, 


WIDE-OPERATING RANGE 
for it must pass a se- 


vere test under actual : . = S 7 C Oo 


service conditions be- SINGLE STAGE PUMPS 

fore leaving the fac- we present the following illuminating 
tory. statement from a prominent member of 
their profession :— 





is > > ‘ a 2) y MC a crt . . 
There are over 1,250, here is one other particular advantage in the use 


000 in service in all of this type of pump (Westco) and this is due more 
parts of the world or less to the flat characteristic curve which allows 


a reasonable increase or decrease in the operating 
head on the system without considerable decrease 
in the capacity of the pump. As it is impossible to 


calculate with great accuracy the head on any pump 
PENBERTHY INJECTOR before it is installed, it means that the pump must 
COMPANY ae 


operate satisfactorily within a few feet either way 


Send for our catalog 





Established 1886 


Safeguard of the head given. If this increase is very great in 
Automatic Canadian Plant, 236 Holden Ave., as “¢ | : =x 
Water Gage Windsor, Ont. Detroit, Mich. the centrifugal pump, serious results may occur. 


With the Westco pumps, this should not occur and, 
as nearly as we are able to check, it never has 


occurred on any of the jobs on which we have used 
: LN aa ; C these pumps.” 
4 | ) 


THE ALDRICH PUMP COMPANY 
Department “A” 
PO ct PENNA. 
REPRESENTATIVES WANTED 


SINGLESUCTION “EARLE” TYPE SINGLE STAGE 
DOUBLE SUCTION CENTRIFUGAL MULTI-STAGE 





















PO 





This is but one factor in a combination of characteristics 
which has made the Westco the most satisfactory pump 
for certain duties. Every buyer of pumps, for any pur- 
pose, should have complete Westco information in his 
files. Write for our catalog today. 


PITT LLC 
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WESTCO-CHIPPEWA PUMP COMPANY 

















Pumping Machinery 


2 TUT ie E tare a Gence il Oiiicos Daven I . 

= = E é I r Ss, F port, Lowa 

= PLATT IRON WORKS — DAYTON, OHIO. z ere 

5 Smith- Vaile Gp Pumps a, New York Chicago San Francisco 
: ¥ i LAI E Distributors in Principal Cities 

E : Steam and Power : ae es 

= 3 


WESTCO-CHIPPEWA PUMP 
COMPANY 
Dept. P-13, Davenport, Iowa 





DOU 


—@ LECOURTENAY_ & 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 
9 MAINE STREET 
NEWARK, NEW JERSEY 





nf 


Gentlemen Please send me, without obliga- 
tion, a Westeo catalog containing complete 
information regarding the construction, capa- 
bilities and of Westco pumps. 


f 
£ 














I sscsisileaeliiaeatanesibuimnai 





PUUUUEDOEAEESUODER AAT EUEE TUNES 

















54 





Vee 
= 
* . bey ¥ 
: % 
a . O ® = 
J 
= 
F » 












ants, 
Type “D” * 


- Single Stage Horizonsally Split ‘2 
Sizes 114"to ss * 
Capacity up to 2000 GPM» 





CHICAGO PUN 
MADE IN 0.5.4 





TTT LLL 


« Ball Besrings+-Balaticeds Impeller: 
Accurate’Alignment—Filtered Oil . 4, 


“CHICAGO PUR compan’ 


SEWAGE - CONDENSATION - CIRCULATING 
ny |) BILGESFIRE ~ HOUSE - VACUUM 


et aT RA I ‘ 








= C % “5 
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PITTSBURGH, PA. 
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»Casting Petal 


7 The Nickel Copper Alloy 
with unequalled casting 
properties, possessing ex- 
ceptional strength and re- 
sistance to corrosion and 

Send for erosion of steam at high 
Descriptive Booklet pressures. 





AMERICAN Monp NickeLCoMPANy 


CENTURY BUILDING * PITTSBURGH, PA. 




















AMERICAN STEEL & WIRE COMPANY 


Sales Offices: Chicago, New York, Roston, Cleveland, Worcester, Philade iphis, Pittsburgh, St. 


ania, Butfalo, Detre >it”, Cincinnati, Wilkes-Barre, Baltimore, Kansas City, or Paul, Mioneapolis, 
Oklabom’ City, Atlan ta, Birmingham, Memp his, Dallas, Denver, Salt Lake 
U: S. Steel Products Co.; San Francisco, Los Angeles, P. eecand. "Seattle. 
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» PENNS |p IVA NIA 


BOILER FEED PUMPS 


for all pressures—in all sizes— 


——EO Bulletins 207 and 325 


PENNSYLVANIA PUMP AND COMPRESSOR COMPANY 
Easton, Pa. 











TOE, EE tes 











Superior Design 
E fficient—De pendable 


BUFFALO STEAM PUMP CO. 
488 Broadway 


od 
Cg 


OVNLUUAUOUAUAAELOADOAVAEUOOUHENLAEEOA AEE EEE 


Buffalo, N. Y.= 
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They Cannst Badddo— 


The Double Guided Slid- 
of 


ing Surfaces 


HOWARD 
Guided 
Expansion 
Joints 
maintain perfect align- 
ment, eliminate pack- 


i distortion, provide 
reliab accommoda- 


tion tor expansion In 
lit earrying high or 
low pressure steam, 
water oil or other 
liquid Better than 
bends. simplify lay- 
outs Wri 


HOWARD IRON WORKS 
ALBERGER HEATER CO. Buffalo, N. Y. 


PLE MM 


HOADAAANAAEAANLAAAAOASADAELANSLANNLOSSOSPOUADU OEE AC ASTER 








283 Chicago St. 





SEWAGE EJECTORS~CENTRIFUGAL PUMPS~AIR COMPRESSORS 


Jennings Pumps 


NASH ENGINEERING co. 


SOUTH NORWALK. CONN, 


aoa 
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RoTURBo CENTRIFUGAL 


PUMPS 


Manistee Iron Works Co., Manistee, Michigan 
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Pittsburgh Piping 


MANUFACTURERS AND CONTRACTORS 


E are fully equipped to supply 

fabricated materials and to install 
complete piping systems for Electric 
Power Stations, Blast Furnaces, Steel 
Mills, Coke Works and_ Industrial 
Plants of every description—backed 
by an experience of almost a quarter 
century. 


PITTSBURGH PIPING & EQUIPMENT CO. 


Pittsburgh, Pa. 








New York Boston Dallas, Texas 
220 Broadway 10 High St. Am. Ex. Bk. Bldg. 
Chieago ( levela - Detroit 
Peoples’ Gas Building Ulmer B ilding General Motors Bldg. 
Indianapolis San Fr co Toughton, Mic 
Traction Terminal Bldg. Call B hile lin z sata a, ee, 


STULL LETTUCE TTT 
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POWER PIPING 


National Valve and Manufacturing Co. 
3101 .Liberty Ave. Pittsburgh, "Oe. 
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PowerPiping 

















a 








LL TUETEEDETED TEETER EET 








CON TRACTORS for 
STEAM POWER PLANT 
and INDUSTRIAL PIPING 


RH.BAKER (OMPANY 


Kendall Sq. Bldg., Cambridge, Mass. 
General Motors Bldg., DETROIT, MICH. 
101 Park Ave., NEW YORK CIT 
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PIPE CUTTING and 
THREADING MACHINES 
where it is essential to have 
Economy-Speed-Reliability 
HAND—BELT—ELECTRIC 
Ranges %-2 in. up to 8-16 in. 


THE CURTIS AND CURTIS CO. 
85 Garden St., Bridgeport, Conn. 
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One-Fifth 


One-Third 
Le Th 
Weight of 


be 
Weight of 








SU 


Cast Tron 


Wrought 
Pipe 


Pipe 





AN ABSOLUTELY TIGHT DURABLE PIPE 
stronger than Straight Riveted Pipe of equal thickness. 
simplicity of bolted connections results 


Fully 50% 


Light 
weight and 


in low handling and installa- 


tion expense. Extensively used in Power Plants for Atmospheric Exhaust. Cooling 

Pond and Forced Draft. Particularly ga me r -_ ction and Discharge 

Water Lines, Vacuum L ines, Exhaust Ste yers, etc., and Large 

Low Pressure Air Line ABE NbROTH e ROOT _e. _CO. 

Pipe Specialties Continuously Since 1867 : Woolworth Bldg., N. Y. 
Sunita TUE 
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Engineering experience and plant 
facilities are the cornerstone of service 
in pipe fabricating. In both these par- 
ticulars Grinnell is pre-eminent. 


Address inquiries to Providence, R. I. 





GRINNELL COMPANY 








Tight as the pipe 
itself —-— 


“Have one on us” 
and see for yourself 


The bronze-to-bronze seat and other 
features of Dart design and construc- 
tion make this a union that you will 


find is practically impossible — to 
match for dependable, drop-tight 
service. 


Let us prove it—at no expense to 
you. Send in the coupon for free 
sample union and make your own 
tests in your own way—under your 
conditions. 


Engineers everywhere are urged to 
make this test. Absolutely no obliga- 
tion incurred. 


E. M. Dart Mfg. Co. 


Providence, R. I. 


Sales Agents: 


The Fairbanks Company, 
New York 


and at all branches 
Canadian Factory: Dart Union Company, 
Ltd., Toronto, Canada 


TTR i 


E. M. Dart Mfg. Co., Providence, R. I. 
Without charge or obligation, send 32-page illustrated catalogue 


and 
a Dart union to try. 


Company 


Individual 
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City 























y (Protected by Patent Application) 
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If your boiler 
licked the 


regulator — put 


= 
3 
3 
| 


= <> 


ina 
a, CAMPBELL 


BOILER FEED WATER 
REGULATOR 


There will be a different story 
Campbell has ever been licked. 
will always be just where you want it—that is 
The Campbell has the advantage of 
simplicity in construction. No parts to get out 
of order. No floats, links, or thermostats. 








<i, 
— 


to tell. No 


The water level 





guarantee d, 


DOE oot 






It is easy to install—anyone who can cut and fit pipe 

will do the job without difficulty. Applicable to all 
types of boilers. 

Write for details. 

Regulating Valves for Every Service 

On which do you want 

[1] Feed Water Regulators’ [ 

‘ 

L 


information? 


Float Valves 
] Swing Joint Fittings 
Sronze Unions 


CO Reducing Valves 


EL 


Damper Regulators 


TE 


C) Temperature Regulators Thermostats 


C) Pump Governors -) Balanced Valves 


Atlas Valve Co., 289 South St., Newark, N.J. 
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No. 26 





VIGILANT 


Feed Water Regulators 


Keep the Water Level 
At Middle Gauge 


Beware of fluctuating 
water levels. Even 
though you disregard the 
danger, they are costly. 
It is impossible to obtain 
maximum economy and 
efficiency through hand 
regulation of boiler feed- 
ing. It takes automatic, 
mechanical regulation for 
that. 


VIGILANT Feed Water 
(| Regulators hold the water 
level at a fixed point, 
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under all operating con- 

ditions and at all boiler 

: KA loads. Their use insures 
= f drier steam, increased 
C yo boiler capacity, greater 


fuel economy. 
Write for Catalog and Trial Offer 


The Chaplin-Fulton Mfg. Co. 


28-34 Penn Ave., Pittsburgh, Penna. 
Also Manufacturers of the Fulton Pump Governor 


uu 


CUETO TUTTE 








PELLET AL gg 


AENNEDY 
VALVES 


for every power plant service 
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Automatically regulate temper- 
atures, pressures, liquids, air, ete., 
with American Controllers and 
eliminate spoilage. 
write for MMERICAN | 
Catalog R-32 a 
y Temperature @ntroller “3 


American Schaeffer & Budenberg Corp. 
338 Berry St., Brooklyn, . a 
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z Gate, globe, angle and check valve pat- 1) aL — Z 
3 si Ya Be i... po A aye ‘ PAT is 
= flanged connections, and in wide range = Md = 
= of sizes for. low, medium, high and extra = “TOL, a E 
4 east iron flanged and malleable iron and = PIPE OOLS = 
= bronze serewed pipe fittings. Send for = I = 
catalog = = 
Tie Resins Valeo Bila: Ge. 2 = The LA “Easy” Threaders and Cutters = 
Elmira, N. Y. E Z One Man Operation—Up to 12-in. Pipe— = 
—a Bi ae: ;, = “Toledo” Power Drive For Production. = 
New rk ston, Chicago, Sa “rancisco = 3 
Sales Offices—Philat eiphia. Cleveland aes is City, Seattle. = = THE TOLEDO PIPE THREADING MACHINE COMPANY, = 
Salt Lake City, El Paso, Los Angeles = = TOLEDO, OHIO 5 
Tall TH MM - = = 
u! PT ' 
5 = = : 
>= EVERLASTING VALVES -: MID ES| Fapricatep PIrinc 
2 Use the Benefit of Over Twenty Years’ Experience 2 Ready to Erect—Including 
= Made Onty B = PIPE BENDS—FLANGED PIPE—WELDED NOZZLE HEADERS 
3 : —— = VALVES—FITTINGS—SPECIALTIES 
= witeaaeiaai ee = For Any Pressure or Service 
= ersey City, ° Je = ee ™ 
= ? = IE AN J 
= Scully Steel & Iron Co., Chicago, Ill., Central Distributors = MIDWEST PII _ ' = SUPPLY co. 
| Made in Canada By Everlasting Valve Co., Ltd., Toronto = = dete s 
TM suunvvsuuenvnesuesgnennnenuensners | e4UUUUUENUUCUGUCEGAUEELUEEEUAUEA TAA CEA EAU EU tT 
BTL TM 2 





“7 ECKENROTH DUO 


Automatic Reseating 


é |. BLOW-OFF VALVE 


ers F 


oe, 


MT Le LL 
» 
“~ 
* 
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Riley Power Equipment Co. 
“we ars in Sole Distributors 

= while others wear out.” 49 E. Wells St., Milwaukee, Wisc. 
TT 
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Renders permanent tightness double sure. 


TTL LEE CLEELEEEEEC Ue  cd 





“WONDER” COLD PIPE, TUBING AND BAR BENDERS 
Standard of the World 





American Pipe Bending Machine Co. 
120 Pearl St., Boston, Mass. 


PUL 


HAND AND MOTOR OPERATED 


ss = 14 Sizes of Machines 

3a x= (Cpe _ it costs to bend pipe our way. Per Bend: 
| TI Se -in. pipe, 5 cents j . pipe, 25 cents 
(X y me T ee) 2-in. pipe, 10 cents 6 Dipe, 60 cents 
) aS an ] 8-in. pipe, $1.00. 

A418 tip 
2} l Send for Catalogue 
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CROSBY 


SAFETY 
VALVES 


OF 
COURSE 









At 





Kips Bay 


Station 
of 
New York Steam Co. 


CROSBY STEAM GAGE & 
VALVE CO. 
Boston, Mass. 
OFFICES: NEW YORK CHICAGO LONDON 


SONVUUUANALANUSAUUAELAMEAALUUREEARAN EEUU AOA CU EEE 


Mesco Nordstrom 


Valves 
Pressure Lubricated 
They stay tight and are easily turned Will not give trouble 
by sticking or leaking Adapted to ALL SERVICES and 
pressur 


MERCO NORDSTROM VALVE COMPANY 
New Orleans Houston New rk San Francisco Chicago Cleveland wuesswor 


BERT Y orchaton out of 
= \ Pressure 
Control | 





I mu 








AAAS ETA NETAEEETET TEESE TESTOUET TNE TATE, 

















! The remote control with the SAFETY 
CLUTCH that PROTECTS the valve 
against breakage. Bulletin P. 309. 
Liberty Electric Corporation, Stamford, Conn. 
New York Boston Denver Pittsburgh Detroit Cleveland 
Chicago Los Angele 











Pump Governors 


Be 
Damper Regulators 
Send for free copy of Watts Steam Flow 
Chart and Capacities of Watts Reducing 


Valves, 
WATTS REGULATOR CO. E 
252 Lowell St., Lawrence, Mass. 

See our Ad. Dec. 13, 1927 
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DEXTER 
Valve Reseating Machines 


for Globe Valves—for Gate Valves—for Pump Valves 


See the full page ad in the issue of Dec. 13 
Write for Catalog No. 23 


THE LEAVITT MACHINE COMPANY 
10 East River St., Orange, Mass., U. S. A. 
PUUUUAVUUUUOUENEEENEEOOUTOENREEDOOEEN VOVERTUOENELEI OND 





MASON REGULATOR C0. 


Boston, Mass. 
1245 
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i FLOW INDICATORS 


give constant check on flow in oil and water lines 
connected to bearings, transformers, engine jackets, 


etc. 


Save water by using closed circuit jacket cooling 
systems equipped with these Flow Indicators. 


Send for Bulletin 6-D 


SCHUTTE & KOERTING CO., 1150 Thompson Street, PHILADELPHIA, PA, 
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Tell Us 
Your 


Troubles 


Tell us your steam drainage troubles. Our 
staff of trained engineers is at your com- 


mand, ready to help and serve you. 


today. 


We will be glad to give 


Write 
you 


complete details. 


Morehead Mfg. Co., Dept. P., Detroit, Mich. 
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LET THE 
GENUINE 





Eliminate your con- 
densation problems 
—in steam, air or 
gasoline. 

Catalogue A-9 explains 


The C. E. Squires Co., Cleveland, Ohio 
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WRIGHT 


DETROIT 


STEAM SAVING EQUIPMENT 
STEAM TRAPS: 


iitiiT 


WN icy ots 


MICHIGAN 





STEAM AND. OIL SEPARATORS 


uit 


US 








Hercules Seamless Copper 
Floats Last Indefinitely 
Don’t buy floats that wear out in a short time 
and have to be replacec Hercules Floats. 


because of their remarkable endurance, elimin- 
ate constant renewal and repair expense. 


Write for prices and details 


HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 
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3 STERLING TRAPS = I if I STEAM TRAPS ~ TILTING 

= P o states @ “ - 2 AND BUCKET TYPES~ 

2 eturn fraps iting fraps acuum fraps = 

2 Separating Trape = There is nothing to equal their 

= =| 4 simple and reliable operation. 

= Sterling Engineering & Manufacturing Corp. : =| ELLIS DRIER CO. 235é3.25""" “XE 

= (Templeton Mfg. Co.) 119 Business St., Boston, Mass. 2| . e CHICAGO, TLL. 

g : wns 8 
_ Armstrong Steam Traps : 
2 The inverted submerged principle gives: | 
= Greater capacity than any trap of equal size.  Self- = 
= scrubbing. Cannot pass steam, action quick and posi- = 
= tive. Non air-binding. Small size. Low cost. 2 
= Big Catalog Free = 
= Armstrong Machine Works, 312 Maple St., Three Rivers, Mich. : = 
Sr SECC CU Co tT TOUTE in 
= ho ACE STEAM TRAPS Three and Four-Way Valves 

= rn “The trap with the improved 

a Corliss Valve” “ for 

= Unsurpassed in drainage capacity. Automatically Air—Steam—Water 

= adapts itself to the flow of condensate and, will 

a oo gags ny ee dea Flat dise type for operating cylinders on all 

= and will not -, <... or air bind. types of equipment. 

= rite for Bulletin. 

3 The W. B. Cc onnor Company, Inc. W. H. Nicholson & Company 

= 365 Lexington Ave., New York 125 Oregon Street, Wilkes-Barre, Pa. 
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| For Transformers 
Our many years of experience has led to the selection of 
the following Tycos instruments for the most efiicient and 
i economical operation of Transformers: 
\/ x Circulating Water In: Tycos industrial Thermometer (Illustrated). 
4 8 Circulating Water Out: Tycos industrial Thermometer (Illus- (« 
+e trated). 





De-Superheater: 






Tyucos Industrial Thermometer: Tycos Combined 
res Recording Thermometer and Pressure Gauge (Illustrated) ; 
& Tycos Temperature Regulator. 

Kz 
Kz, 





Pressure Reduction: 





Tucos Pressure Regulator. 






Tycos quality appears in every detail of the construction of these 
Instruments, 


Write for catalogue of instruments for us n st 
contains a selection of instruments whicl 
have been found 













eam power plants. 
m many years of experience, 
to best meet the requirements of the various applications 


Taylor Instrument Companies 
ROCHESTER, N. Y., U. S. A. 
Canadian Plant: Tycos Building, Toronto 


Distributors in Great Britain: Short & Mason, Ltd., London 














Manufacturing 
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INDICATING 


Tycos RECORDING Adv. No. 15 


the 


CONTROLLING ses 
SIXTH SENSE ~ Power P lant To 
eo Industry's Door” 


TST URT TATTOOS STOTT oO 


BRISTOL'S 


2G. U.S PAT. OFFICE; 





FRAHM Vibrating Reed 3300 3600 3900 
TACHOMETERS 


are used everywhere for indicat- 
ing speeds on turbines, high-speed 
pumps, generators and motors 
decause there are NO BELTS, NO 


PONE 







Recording Instruments 


for pressure, vacuum, draft 





. temnerature, electrical units, liquid 
x RLAOING® 3600 )a.P.m. level, speed, and other factors. Write for Bulletin 1007-G, 
tEARS =C AL Ne * 
Gehong* ELECTRICAL CON: Write for Catalog 1120-P. THE BRISTOL COMPANY, Waterbury, Conn. 
° BRANCH OFFICES: 
JAMES G. BIDDLE * - SS. : Boston New York Detroit Pittsburgh Chicago St. Loulg San Francisco 
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VOUT 
















Shows the speed at a glance 
Any speed 30 to 24.000 rpm. and 
variations, are instantly indicated on the 


METERED COMBUSTION 
. CONTROL 


Ask for Bulletin 660-B. ; 
And for Electrical CO; Meters—Guaranteed—Ask for Bulletin 781-B 


speed 


Hand Tachometer 
No timing , necessary 
Dead beat, and a 
curate to within % of 














1 per cent. 
Te LEEDS & NORTHRUP pen geondld nh ms —— o- jg Ig Hand ’ 
ie 4901 STENTON AVENUE, PHILADELPH sie dats Miho 
= — 0.Zernickow Co., 21 Park Row, NewYork 
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EBONITE SHEET PACKING 


Best quality sheet packing on the market for air, gas, oil 


steam, water lines, etc. Will not crumble, harden or rot. 


QUAKER CITY RUBBER COMPANY 


Manufacturers of Daniel’s P.P.P. Rod Packing 


Main Offices and Factories, WISSINOMING, PHILADELPHIA 
BRANCHES: New York Chicago Pittsburgh 





San Francisco, 




















Branch Offices: 
Milwaukee—548 Milwaukee St. 
Detroit, Mich.—552 W. Jefferson St. 
Waterbury, Conn.—111 Grand View Ave. 
New York—9-15 Park Place, Room 1118. 
Philadelphia—1201 Chestnut St., Room 1104. 
New Orleans, La.—451 How ard St. 
Pittsburgh, Pa.—20th St. & Liberty Ave, 
Dallas, Texas—309-15 N. Market St. 
Montreal, Que.—120 Prince St. 
Vancouver, B. C.—1144 Homer St. 
London, Eng.—10 12 Broad St. Ave 
Honolulu, H. 1.——-Honolulu Tron Wks 
Australia—273 George St., Sydney, N. S. W 
Manila-P, I.—25 Santa Cruze Bridge. 


WM. W. NUGENT & COMPANY 


402 N. Hermitage Ave., Chicago, U. S. A. 
Builders since 1897 of 
Oiling Systems Telescopic Oilers for Crosshead, 
Oil Filters Crank Pins & Eccentrics 
Oiling Devices 
Oil Pumps Compression Pipe Fittings 


Continuous Oil Filtering Systems 
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---how elec- 
tric elevators 
work—how to 
keepthemwork- 
ing efficiently 


Engineers, electricians, power 
plant men, and _ building 
superintendents who have 
elevator problems to contend 
with will find this new book 
to be a thorough, eminently 
practical manual on electric 
elevators for study or refer- 
ence. 


Published July, 1927 


ELECTRIC 
ELEVATORS 


By F. A. ANNETT 

Assistant . Editor, Power 
437 pages, 6x9, 351 illustrations, $5.00 
The book is a real aid to all who are con- 
cerned with keeping electric elevators of all 
types and sizes operating smoothly and effi- 
ciently. 
HE book describes the design and con- 
struction of the various types of machines 
and their equipment; explains methods of 
roping; discusses the care and adjustment of 
brakes; shows how to locate faults in mechani- 
cal equipment, in motors and in controllers; 
discusses proper lubrication methods; gives 
sound, practical advice on the care and inspec- 
tion of cables and tells, step by step, how to 
replace them. This new book is a _ veritable 
treasury of sound, practical information on every 
conceivable kind of elevator problem. 


Read this list of chapter headings 


I—Types of Machines XIII.—Direct-Current High-speed 
— Direct - Current Traction-machine Controllers; 
Equipment; XIV.—Variable - voltage Con- 

il Alternating - Current trollers; 

Machines; XV.—Semi-magnet Alternating- 
(11.—Methods of Roping Current Controllers; 
loading of the Cables; XVI.—Full-magnet, Single-speed 
and their effeets on Alternating-Current Control- 


LV Overspeed Governors Jers; _ 
and Car Safeties XVII.—Single-speed Controllers 
Vv Trust Bearings and their for Alternating-Current Slip- 


Vol.66, No.26 








To Lubricate all kinds 


of machinery bearings 


For general lubricating purposes you can be sure 
of the best results, by using 


MEXICAN GRAPHITE 
CUP GREASE 


A combination of natural amorphous 
(not flake) graphite and a high quality 
grease derived from the best mineral 
oil. Made in four consistencies. 
EXTRA SOFT—for high speed bearings, 
transmissions and sliding gears. 
SOFT—Ideal for crank pins, crossheads, 
valve motions, eecentries, slides, main 
journals, pillow blocks, ete. Will freely 
pass thru small holes and spring or com- 
pression lubricating cups. 

MEDIUM—for use on open bearings and 
in screw or compression cups under high 
pressure. 


HARD—for heavy open bearings, cams, 
spindles, ete, 


Write us for latest catalog. 


The United States Graphite Co. 
Saginaw, Mich, 








UU 



















Adjustment, 


ment; 


trollers 
Switches; 
Controllers: 


Controllers; 


Vill—Fundamental principles r YT ; 
of Direct-Current Motor Con- XXI.—Location of Faults in 


IX.—tTypew of Reversing 
X.—Direct-Current Semi-Magnet 


XI.—Two-speed direct -Current XXIV.—Cables, 


ring Motors: 


VL—Direct - Current Brakes, %VIII.—Two-speed Squirrel-cage 


their Care and Adjustment; cTX —_Pne 
\ 11.—Alte: nating - Cureent XIX.—Push-button and Dual 


Brakes, their Care and Adjust- 


Motor Controller; 


Control; 

XX.—Locating Fault in Me- 
chanical Equipment; 

x 


Direct-Current Motors and 
Controllers: 

XXII.—Locating Faults in Alter- 
nating-Current Motors and 
Controllers; 

XXIIT.—Lubrication; 

their Construe- 

tion, Care, and Inspection: 







XII.—Three-speed Direct-Current XXV.—Replacing Cables on 
Controllers; Elevator Machines. 


See this new book for 10 days FREE 


ee MCGRAW = HILL 
FREE EXAMINATION COUPON 









McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York, N. Y. 


Send me Annett’s ELECTRIC BLEVATORS, $5.00, for 10 days’ free 


examination. I will return the book, postpaid, in 10 days or remit 
for it then. 


Name 


MAGGPED cccccccecevors 


Position ...... : eeccccccce co ccccccccececes euwene rm 
ce Making and Refrigerating Machinery 
yaad i . peat ; > the U. 's ; as ‘oa py tas 7 P. 12-21 27 jor every ndustrial and Commercial Need 











Vf) HAT MING USERS SAY/ 


“Wing Blowers raise steam quickly 
Wing 


and with the cheaper slack coal.” 


“They are rugged and dependable, 


Blowers and their design is very simple.” 


Find out more about 








them! 


9!" Ave.6 13" St. 
New York. NY. 
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FRANCE 
Metallic Packings of the Better Class 


Ideal for superheated or saturated steam, ammonia, air or 
gas for all pressures and operating conditions. Last 5 to 26 
years. Sold on approval. 


Write for catalog and list of users. 
FRANCE PACKING COMPANY 
6600 Tacony St., Philadelphia, Pa. 
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| It’s a poor rule which doesn’t 
work both ways 



















You can’t expect more out of Philadelphia Units are Dust, 


a speed reducer than you put Dirt, Moisture and Accident 
into it. Any machine is only proof. 
as good as the component parts : — 
from which it is made. They eliminate belts, chains, 

. : ulleys, etc., and require no 
Philadelphia Speed Reducers nore “i an 

° : ; attention in service, except 

are designed and built with 


. ; . occasional oiling. 
one thought in mind; i.e., to S 


give economical service day in Types: Worm Gear, Spur 


Above—Type A-X Worm Gear Unit, de- and day out. Gear and Herringbone Gear. 
aoe ue acer tha. Gee ae They are rugged, power con- Straight Line, Vertical and 
ee ee eee eee ee ee Sree ey serving and low in upkeep cost. Right Angle Drives. 

Worm and shaft are integral with hardened 

and ground threads. Double row Ball 


Bearing is used to take both worm and 
gear thrust, with Heavy Duty Roller Bear- 
sng taking overhung load. 


in Oth Ets Manufacturer 
Our Products Include: —— S een 
Es : : Bite Ave. end ~) ¥ - — ndustrial Gears 
Spur Bevel, Spiral, Internal and a ee 


Herringbone, Gears—Fabroil, Tex- 
tolite and Rawhide Pinions — 
Worms, Worm Gears and Racks— 
Spur, Herringbone and Worm Gear 
Speed Reducing Units—Sprockets : 
and Whitney Silent and _ Roller PHILADELPHIA, PENNA. 
Chains. 


Phila., Pa. 











Branch Sales and Engineering Office: 50 Church St., New York 


te LI ANTI-FRICTION 
METAL 

For Sale by Dealers Everywhere | rR, [| mike © K_ 

: Whit Ais Sr he Ay, 



































IIR OF THE WALK™ 





free Booklet 


Magnolia Metal Co, 75 West St., New York 


GRATING»:° TREAD 















wf BEFORE 
/ PRESSURE 





COMPRESSED 
100% 


Ao NEUTRAL AXIS“. 


Only reliable products can 




















: GreaterStrength Simplicity 

: . and NO RIVETS OR BOLTS OR Allows 

: be continuously Less Deflection — TRIPLE. LocKep a Lowest Prices 

: e s ? = Tests Have 

; advertised es 

= Approved by Proved Joints 

= The Foremost What a diffcrence three locks make! St h 

= Engineers and First, eee is a right-twist lock in ore than 

2 every other bar. ee 

: Architects a. Sore fe a left-twist lock tself 

z, ANNETTE mt m1 drei ahd 9 eo ~. Agencies in : 

h Warehouse sree wot twistork ihe cross bers | Principal Cities 
WHAT HAVE. YOU || beiverain | ciscisisinorem| a th 

NewYork City United States 
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2% - : 9? an ions woes Ventilated Steel Flooring 
ANGE 








the Second - Hand 


# Equipment pages of THE TRLLOK COMPANY 2. SUT srecer 


PITTSBURGH, PA, 
this paper. 
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PRODUCTS OF 
WORTHINGTON 


wv 


PUMPS 
COMPRESSORS 


CONDENSERS and 
AUXILIARIES 


OIL and GAS ENGINES 
FEEDWATER HEATERS 
WATER and OIL METERS 


Literature on ‘Request 




















ROM the equator to inside the polar circles, you will find 
Worthington Pumps giving splendid service. 

In European industrial centers, Worthington Pumps are 
as well known as at home. 

You will find them in the world’s largest central stations 
—just around the corner in a small power plant, a factory or 
a great industrial establishment. Towering office buildings, 
prominent hotels and stores, waterworks, huge ocean liners 
and powerful battleships are extensive users. 

This world-wide faith in Worthington has been earned 
by the loyalty and skill of several generations of Worthington 
engineers who have designed into these pumps the long-lived 
trustworthiness for which Worthington is noted. 


Bring your pumping problems to Worthington. The com- 
pleteness of Worthington lines insures that freedom of choice 
essential to proper pump selection. 


Reciprocating and centrifugal pumps for all purposes, 
including deep-well pumping, steam and power driven. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
115 BROADWAY, NEW YORK CITY BRANCH OFFICES IN 24 CITIES 


WORTHINGTON 


“ tle Si = ee Saaesee ya 
: zs SERS SS . 


ISN = 































December 27, 1927 





TOUTED 


Buying—P O W E R—Section 





pocket size, 
flexible, 

823 Pages, 

900 illustrations 


RICAN BAO 


CROFT 


Croft’s 
American Electricians’ 


Handbook 


ctrical engineers, electricians and 
it of constant help because it gives in one 





has become’ world-famous Elk 
electrical repair men fina 
conventent, pocket-s1z book: 
Practical suggestions for locating and eorrecting beth motor 
and generator troubles— 

Clear directions for proper installation and operation of motors 
and generators— 

Explanations of fuadamentals of practical electricity—Helpful 
data on transformers— 


All the details the practical man needs on wiring for light and 
power. 


PTE CULL 





McGraw-Hill Book Co., Ine., 370 Seventh Ave., New York. 








= You may send me on 10 days’ approval Croft’s American Electricians’ 
= Handbook, new Second Edition, $1.00 net, postpaid. I agree to 
= remit for the book or return it postpaid within 10 days of receipt. 

= am a regular subscriber to Electrical World 

Be. ee ea < . rere rr Tre et ee 
= (Plea p t) 

a errr err ee ere ee re ee i ee er Ee ee 
. EL: DON ae ae athe os wb Oo Sana OE SNnee Uae ae aee ee 
= po ee ee ener ees eee ae ee ne seer een ee re 
= (Book sent on approval to retail purchasers in the U. S. and 
= Canada only.) FP 








QUCUPOTOAUEATETADEEDEEEE CETTE 


‘As essential as any other piece of stand- 
ard equipment in the plant’”—is the 
statement made by the chief engineer of 
a large central station about the 


EMENT- 


Ms TRADE MARK 


You too will find this machine a big help 
in the maintenance of your plant. 


Mail the coupon to get full particulars. 


CEMENT-GUN COMPANY, INC. 
ALLENTOWN, PENNA. 
CEMENT-GUN CO., INC. 


Allentown, Pa. 





Gentlemen: 

Please end us full information regarding the many uses of the ‘‘Cement 
Gun’" around the boiler plant. 

Nar 

Address 


We would also be interested in having your Contract Depart- 
ment give us quotations on lining bunkers and breechings, 
or for constructing “Gunite’’ Stacks around old steel stacks. 





Tractors Demand a Lot 
of Their Bearings 


Pulling graders or farm machinery hour after hour and 
day after day puts a real strain on tractor bearings. It 
takes good babbitt to hold up and keep on going. 
Genuine ‘‘A”’ is generally recognized as the finest bab- 
bitt for all excessive bearing loads. 


Hoyt’s Great Eight includes a Babbitt Metal for every 
purpose, made especially for that particular type of work. 
Send for your copy of ‘‘ Babbitt Metal Data ”’, a booklet 
which contains a wealth of valuable information. It is 
yours for the asking. 


HOYT’S GREAT EIGHT 


Genuine ‘‘ A’’ Babbitt Oil Engine Babbitt 
Eagle ‘‘ A’’ Babbitt Gas Engine Babbitt 
Trojan Babbitt Faultless Babbitt 
Electric Railway Babbitt Standard No. 4 Babbitt 


HOYT METAL CO., St. Louis 


NEW YORK CHICAGO DETROIT 


Address 
Department B 





run,itis a real economy, 


Genuine ‘‘ A”’is the finest babbitt that money can buy, and 
yet it costs no more than any other good babbitt. In the long 
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_PoWER ENGINEERING SERVICE | 





BAKER AND SPENCER 


Incorporated 
Engineering and Construction 
Developments, Reports, Management, 
Finance, Power and Industrial Plants 


117 Liberty St New York 


Electrical Testing Laboratories 


Factory Inspection and Acceptance Tests 
of all Engineering Apparatus and Materials. 
Meter Calibrations. Fuel Analyses. 
80th St. and East End Ave. 
New York City 


A. A. LANGEWALD, Jr. 


Consulting Engineer. Member A.S.M.E. 


Appraisals, Power Plant Construction, De- 
sign, Renovation, and Tests, Electrical Dis- 
tribution, Switchboard Layouts. 


86 Essex St., Boston, Mass. 








J. G. BERGER 


Electrical and Mechanical Engineer 


Power Plants Designed. Plans for the proper use of 
Central Station Power Report Pians and Speci 
fications for the economie use of Power, Light, Heat 

v 1 Prov Steam in Paper and Textile Mills, 
(luarric Hotels and other industries. 


Newark, N. J. 


24 Commerce St 


E. H. Faile & Co. 
Engineers 


Industrial buildings designed in steel or 
reinforced concrete, heating, ventilating, 
electrical equipment. 
Industrial power plants. 
Construction management, 


441 Lexington Ave., New York City 


CHAS. T. MAIN, Inc. 
ENGINEERS 
Plans and Specifications for Industrial Plants. 
Water Power and Steam Power Development 
Examinations and Reports on Plants with 
reference to their Value, Reorganization or 
Development. 


201 Devonshire St., Boston, Mass 








WILLIAM MILLER BOOTH 


Power Plant 
Economies 


526 University Block, Syracuse, N. Y. 





FREYN ENGINEERING COMPANY 
INDUSTRIAL 
POWER PLANTS 


310 South Michigan Ave. 
Chicago, III. 


McCLe.ian & JUNKERSFELD 
Incorporated 
ENGINEERING AND 
CONSTRUCTION 
Power Developments, Industrial Plants, 
Examinations, Reports, Valuations. 
New York, 68 Trinity Place 
Chicago St. Louis 











JOSEPH BRESLOVE 
CONSULTING ENGINEER 
POWER PLANTS 


Specialist in the Application of Steam 
and Electric Power to Industrial Plants. 


Oliver Building Pittsburgh, Pa. 


C. M. GARLAND, Cons. Ener. 


Power 
Industrial and 
Gas Producer Plants 


First Nat'l Bank Bldg. Chicago, Ill. 


MEYER, STRONG 
& JONES, Inc. 


Power Plants—Mechanical and 
Electrical Eqauipment—Heating 
and Ventilating 


101 Park Ave., New York City 

















CHAS. A. CAHILL & SONS 
ENGINEERS 

Water Supply 

Pumping Stations 

Plant Electrification Sewerage Systems 

Refrigeration Industrial Buildings 


MILWAUKEE, WIS. 


Power Plants 
Industrial Surveys 
Reports 


HALL LABORATORIES, Inc. 
R. E. Hall, Ph.D., Director, 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


W.E. MOORE & CO. Encrs. 


Electric Power and Industrial Plants 
Electric Furnace Engineering 
Development. Design. Supervision 


Union Bank Bldg., Pittsburgh, Pa. 











Powdered Fuel Combustion Problems 
J. G. COUTANT 
International Fuel Engineer 


Fuel Economy and Increased Capacity of 
Boiler and Industria Furnaces, Consulta- 
tion, Reports, Appraisals. 


11 Broadway, New York City 


OTTOMAR H. HENSCHEL 


Consulting Engineer 
Industrial Power, Heat and Light 


Design Inspections 
Construction Surveys 
Operation Tests 
Economics Valuations 


50 Keefe Ave., Milwaukee, Wis. 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 


Specialist in Electric Light 
Power and Water 
Pumping 


Kansas City, Mo. 








DAY & ZIMMERMANN, Inc. 
ENGINEERS 

Power Plants Sub-Stations Transmission 

Lines, Industrial Plants, Examinations and 


Reports, Valuations, Management of Public 
Utilities 


1600 Walnut St.. Philadelphia. 
New York City Chicago 











RUSSELL B, HOBSON 
Specialist in High Pressure 
Drip Conservation 


Holiy Method 


Great Notch New Jersey 


80 Washington St., 


New York | EsTING LABORATORIES 


Analysis of 
Coal. Ash, Oils. Water. Metals. 
Electrical and Power Plant Tests 
Inspectors of Materials 


New York City 











W.E, S. DYER 


Mill Engineer and Architect 
Pulverzied Fuel Plans and Specifications, 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 
Special Processes and Devices 


Land Title Bldg., Philadelphia 








ANDREW KIDD 


Consulting Mechanical 

and Electrical Engineer 
Design of Complete Power Plants. 
Investigation, Tests and Reports. 


95 Liberty St., New York City 








E. OGUR 
Counsulting Plant Engineer 


Heat Balanced Generation, Distribution and 
Utilization of Power in Industrial Plants 
Power House Tests Power Cost Account- 
ing and Statements. Design of Special 
Equipments 


Fisk Building, New York City 
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| —> 
_ POWER ENGINEERING SERVICE | 


~ Cc 





OPHULS & | ILL, INc. Public Service Production Company 


Formerly ENGINEERS AND CONSTRUCTORS 
Ophuls. Hill & McCreery. Ine. Design and Construct: Power Plants. Trans- 
a clas cil aia mission Lines, Industrial Plants. Highways. 
CONSULTING ENGINEERS Railroad Shops and Terminals. Gas Plants. 
Ice Making and Refrigeration Commercial Buildings. Make: Examinations, 
Investigations and Reports Reports and Valuations. 
112-114 West 42nd St.. New York City 80 Park Place, Newark, N. J. 


JOHN A. STEVENS 


Consulting Power Engineer 


16 Shattuck Street 
Lowell, Massachusetts 














DELOS M. PALMER SCOFIELD ENGINEERING CO. 


CONSULTING ENGINEER CONSULTING ENGINEERS 
Electric Railways 5. Tesi _— ceuint oe 
Development of Diesel Cars and Locomotives Public Utilities Industrial Plants 
Industrial Power and Tilumination Designs—Reports—V aluations 
Investigations and Reports, Philadel phi p 
2153 Dorr Street, Toledo, Ohio Miaceiphia, Fa. 


WEBSTER TALLMADGE 


Specialist in 
Steam Engineering 
Design and Operating Problems 
in Industrial Power Plants. 


50 Church St. New York City 




















C. L. PARKER W. J. SQUIRE 


Ex-Examiner U. S. Patent Office 
Se CONSULTING ENGINEER 
Attorney-at-Law and Solicitor 














United States Testing Co., Inc. 


Fuels, soaps, oils, waters and 


























~, 








LL 


: S , : 3 all textile materials analyzed 
initiates Railways—Power Plants " 3 
of Patents Industrial Power and Illumination reasonably and promptly. 
Patent, Trade Mark and Copyright Law Transmission Lines, Appraisals and Reports 316 Hud S N York Ci 
: < = . Ss ad 316 udson Street, ew ork ity 
McGill Bldg., WASHINGTON, D. C. 618 Dwight Bldg., Kansas City, Mo. 
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Facts First— 
then go ahead! 


power plant problems demand 


changes. 


Consult them! 











The building of a new power plant, the prob- 
lem of increasing present plant efficiency and 
hundreds of others of your miscellaneous 
facts . first 
before you make expensive contemplated 


The professional consultants advertising in 
this Directory can assist you materially in find- 
ing facts first about your power problems, that 
may result in your saving hundreds of dollars. 


TU) 


seueseusseeeenoeregnoany 


sencueneasonenons 
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tpoenensenecencucnenaennenecens 
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SEARCHLIGHT SECTION 


USED MACHINERY @® NEW-—BUSINESS OPPORTUNITIES 
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Vol.66, No.26 








UNDISPLAYED—RATBE VER WORD: 
Positions Wanted, 4 cents 
75 cents au insertion, 
Positions Vaoant ard ; 
8 cents a word, minimum charge $2.00. 
Proposals, 40 cents a line an insertion, 


ts a word, 
payable in advance, 








minimum 


all other classifications, 


INFORMATION: 
Bor Numbera in care of any of our offices 
count 10 words additional in undisplayed ads. 


Discount of 10% if one payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 









DISPLAYED—RATE PER INCH: 


Lto. 3 IncheS...sacccces ..-$5.00 an inch 
OO SS er ee eee 4.80 an inch 
Sto 15° Inches... cece ces cere - 4,60 an inch 


An advertising inch is measured vertically on 
one column, 3 columns-——30 inches—to a page, 
Ps Lo ng 




















POSITIONS WANTED 











New York 


STATIONARY power plant engineer, 16 


SUPERINTENDENT 


years’ practical experience 
desires position as assistant station- 
engineer; experience covers steam- 
Diesel-engines PW-450, Power, 
Ave. at 36th St., New York. 


on land and 
sea, 
ary 
and 
Tenth 





Pennsylvania 





of construction as 
power, mechanical and electrical engineer ; 
practical and technical; expert on modern 
construction and equipment, utility and 
industrial power plants. PW-449, Power, 
1600 Arch St., Phila., Pa. 





United States 


MECHANICAL engineer, power plant and 


manufacturing experience. 34, expert on 
combustion of low grade fuels, plant heat 
balance, operation and maintenance, 


Public utility experience 


and 4 years 
chief of large industrial. Familiar with 
high tension transmission, plant inter- 
connections, and load dispatching over 
large territories Desire new connection 
with opportunities Good record of 
economy teferences, PW-454, Power, 
1600 Arch St., Phila., Pa. 








E 


Se MOTLEY eSTSGATDADOSRURURONODADEDAGEORE UO AGEDEOEDSEDOOUOEOHORORE ODOR) OGSE RO ReRHeLeeRaueEEOAeetoseeeetecensonegedeeecenesectoeeserseeeeess eet 





EMPLOYMENT SERVICE 





IF YOU are qualified for position between 


$2,500 and $25,000 and are receptive 


to 


negotiations for new connection, your re- 


sponse to this announcement is 
The undersigned provides a 
organized service, 
years ago, to conduct confidential pr 
liminaries, and assist the qualified man 


invite 


od. 
thoroughly 
established seventeen 
re- 


in 


locating the particular position he desires. 


Not an employment agency. 
fee protected by refund provision, 
stipulated in our agreement. 


Retaining 


as 


Send name 


and address only for description of serv- 


ice, 
Buffalo, New York. 


R. W. Bixby, Inc., 270 Main Street, 





$3,000.00-$30,000.00 men find our service 


effective in making connections, In- 
dividual. Confidential. Refund agree- 
ment. Not agency. Jacob Penn,  In- 


corporated, 9 Park Place, New York. 


Power 









Diesel Engine 


1—150 Hp. Fairbanks - Morse 
Diesel Engine direct connected 
to 125 kva., 2 ph., 60 cy., 230 
v., 257 r.p.m. Generator—Set 
up to run on stand by service 
only, but never used—Perfect 
condition. 


FS-440, Power 
Tenth Ave. at 36th St., New York City 











EARCHLIGHT 
ERVICE 
ECURES 
ATISFACTORY 
ITUATIONS 








FOR SALE 
SKINNER ENGINE 
with 60 Kva. Western Electric 240 Volt 


Generator Belted Exciter, Switchboard, per- 
fect condition. Seen running. 
AKRON TOWEL SUPPLY COMPANY 
Akron, Ohio 











SALESMAN WANTED 














xperienced, Energetic Live Wire Salesman 
Wanted ‘for long established guaranteed 
boiler compound; liberal straight com- 
mission paid; give references and experi- 
ence, Crown Mfe. Co., 7016 Euclid Ave., 
Cleveland, O. Room 300. 
AGENCY WANTED 
Agents Wanted 
For sale of storage water heaters. Many 
important centers open for a well-made 
moderate priced standard equipment 
AW-453, Power, Tenth Ave. at 36th St., 
New York. 





USED POWER 


Released from service by a number of 
public utility companies 
Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 
under above classification 


EQUIPMENT 


WRITE TODAY FOR YOUR COPY A 


Phoenix Utility Co., 2 Rector St., New York City 
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Blaw-Knox Wants Grating 
Distributor 


Are 


you the man or the firm who can make a 
BUC of selling Blaw-Knox Security Steel Grat- 
ing and Open Flooring in your locality This 
grati has five points of primary advantages over 
others in the market and is extremely easy to sell 

ulvantages are immediately apparent. It is 


extra strong, electroforged in one 


piece, has posi- 
tive non-slip features, gives maximum lighting 
and ventilation and can be 100¢7 effectively gal 
vanized or painted. This new grating is causing a 


sensation among buyer The Blaw-Knox Company, 


well known manufacturers of steel specialties, have 
a few wd territories open for distributors who 
are in a position to sell engineers, architects, con- 
tractor industrial plants, ete Preliminary cor- 
responden is invited. Tell us what lines you 


now handle, the extent of your organization, and 
the territory you cover. 


Blaw-Knox Company 


Pittsburgh, Pa. 








WANTED 














WANTED 


Generator 


1—belt or rope drive, 575 to 600 
KVA—AC, 80% PF, 60 
cycles, 3 phase, 550 volts. 


W-451, Power 
1600 Arch St., Philadelphia, Pa. 








““SEARCHLIGHT”’ 
Is 


Opportunity 
Advertising 





—to help you get 
what you want. 

—to help you sell 
what you no 
longer need. 


Take Advantage Of It 


For Every Business Want 


‘¢Think SEARCHLIGHT First”’ 
G-36 























December 27, 1927 
Power 
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SEARCHLIGHT SECT! 
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The choice of experienced buyers 


for more than 33 years! 


Like New in 
APPEARANCE, PERFORMANCE 
and LASTING QUALITIES 


Save the difference in price in your 
next installation—TRY ONE! 


They are shipped on approval 


MONEY-BACK GUARANTEE 
Send for Our 


New 80-page illustrated Monthly Barg 


HI-GRADE:REBUILT 


OT OS, 


We BUY, 
SELL, RENT, 
EXCHANGE, 

REPAIR 





Hi- Grade- Rebuilt Motors, 


W rite, 


Rebuilders of 


Generators, 


phone or wire today. 


GREGORY ELECTRIC COMPANY 


Hi-Grade Electrical Machinery Since 1893 
Lincoln, Sixteenth and Wood Sts., Chicago, IIL. 


rain Sheet listing 
‘Transformers, 
America at prices that show a real saving. 


the larg gest stock of 
Meters, ete., in 























enueenite 





SPUDGDAECUSEOEGSOEUEOOAEUORPOSEDEOEGEOROEUEEOUEEUECHOEUEORUCCUROEUECECOOUORUEOEOCOOOORCEOEORUGUEOEUOOSOOSCRUESEUEOOGEUTOONOEOEOROOOSEOEORUSURUGUECOOROEORED 


38—Ss85 kw. 





POWER ani ng tei 


cw., A.C. Skinner Unaflow, 
>kva.. NEW General Elec. 


Allis-Cha Imers | 
to Diesel Engines. | 


Turbo Generstors, Various Sizes; Also large stock Transformers, 
Motor Generators, Motors, Dynamos of all descriptions. 


GEORGE SACHSENMAIER CO. 


8403 Hegerman St., Holmesburg, Phila., Pa. 


sunneeennes 





Unaflow. 


I—3,000 kw. G. E. Turbo 100 kw., 125v. D.C. to Ames 
21.000 kw. G. E. Turbo 150 kw 125 v. D.C. to Ames 
1—7 80. kw. Ww tzgh. Turbo. 300 k w., 250 v. D.C. Westgh. Turbo. 
600 kw. New G. E, Turbo, dO kw., A Cc, Ames. 
1— 300 kw. Westgh ——* 125 kw..A.C. Hamilton 
2—300 kw. G. E. Turb 125 kw., A.C. Harrisburg. 
i—vo kw. Te rry- Allis 160 kw., A.C, Ames. 
I—62%5 kw. Westgh ‘Turbo, 156 kw., A.C. Skinner Unaflow. 
185 kw 


Engine Driven Units, 


=: 2 New. 


: 2 Used. 











VECUAEUOECEUESECUGEOEOAUEEGNCUCECECUUNGEOHUEOEORUDEOOCUCEOROROROROGORUROOUCUREOEORGEOROEOED 


rensnugans 


PUCUAUEODEOEAEOEUEOOUEEOEOEREGUOEOESUOROGUDEGECHTEOUROROUSEOSOECED OREO EO ECEODEOEL 


Transformers 


Type H Form QT No, : 
1644996. Capacity 75 K.V.A. Cycle i 
60. Oil 115 gal. Volts 2400/120. 3 
O.S. K1747625. General Electric. 3 
Type H Form K.D, D.O.T. i 
Cycle 60. 200 K.V.A. No. 1757629. 3 
Oil 215 gals. Volts 2200-220/110-190, 3 





Write or telephone 


Peck & Hills Furniture Co. 


215 West 35th St., New York, N. Y. 











Veneupeeneeneeny 


" “Qenetniy 4 


Think “SEARCHLIGHT” First! 


Advertising: 











kva. General Electrie alternating ice; can be seen in pA sto oy 


Write or Wire for Details and Prices. 


G-02 
AUOGuurunenuannneunanneeneneoneeneuneecsuensuencaueeaunnssencaennsuenssencannongny 
3 Phase, 60 Cycle, 2300/600/480/240 Volts 

I—90 kva. General Electric Alternating current ~— rators, 200) r.p.m lirect 
current Generator, 225 r.p.m direct connected = t Skinne Yr U niversal uniflow 
connected to Ames uniflow non-condens non-condensing side ‘ ank in 
ing side crank Engine. New 1922, can Four years’ actual servic on origina 
be seen in ene foundation 

ee a kv 1. General Electric alternating 1—325 kva Allis-Chalmers = alternating 
eu it Generator, 225 rep.m direct eurrent Generator 200° r.p.m direct 
on d ta Ame uniflow non-con connected to Skinner Universal uniflo 
densing ha ‘rank Engine New 1922; condensing or non-condensin side 
( in be seen in operation erank engine. Three years oeaal sery 


THE NATIONAL POWER MACHINERY CO. 


1915 Seranton Road, Cleveland, Ohio 


You can’t afford to 
repair your 
old engine! 


= At the sacrifice prices we are quot- 


engines, many of 


New, 


anteed equal to new. 


ing on these 


which are others are guar- i 














Steam Engines, Vertical 


= 6x7%-in. Dutt ne SH.P 
= 7x9-in. N. Y. Satety : 18 H. P. 
7x6-in, Viet ( ne 22 iH. P 
SxS-it Sturtevant s4t0 45 H. P 
§-in, Tre " ; oH. 2. 
Horizontal (Automatic) 
» Ame ; ; lito 1IGH.P 
Immediate Action Necessary! 
WICKES MACHINERY CO. : 
85 Claremont Ave., Jersey City, N. J. Est. 1900 = 
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Power 
ai < hes >, 
1] PAUL Sar en COMPANY = 
ay Hitless sere Sutlding ‘eo Ghle be As ress - msumerascinesitane, + mit re | | 
RELA | 
BARGAINS || POWER PLANT, (EQUIPMENT bea | 
xT | 
NEW AND USED —— as 
= = An [nv entory representing several million dollars 
: = VERY ; of going units is released for quick 
: { ERY motor sold is guar- i eo = : ‘ ¥ 
: amined Weise tor ous tow sale on a bar gain basis, because of replacement of local plants by trans- 
: prices on your requirements. mission service. Excellence of physical condition certified. 
: SLIP RING MOTORS ENGINE AND HIGH PRESSURE POWER PLANT 
= Hp i M we Ph Ci oan’ oo Ryn. TURBO UNITS BOILERS APPARATUS 
: a) i “| ye a 3 pr 220) te 600 Mail or wire specifications of your requirements 
s > Allis-Chal , 60 550 600 
= 1OO Westg. «C.W.) 3 60 fb 600 
: 1d Weete, (CWS 3 00 220440 60D FOR SALE 
: Other slip-ring motors down to ** hp 
SOUIRREL CAGE MOTORS 3 200 HP.Oil Engines NEW 
: 0 Gt , 2h 140 375 
iW eG ast) 3 6022000 70 750 Kva.- Unaflow Eng. Set, A. C 
= 160 Cr -Wh 3 60 220 440 1750 < ¢ step Mint 
EH 30 Gen Wee 3 Go 30-440 ‘900 10—HEAT EXCHANGERS OFFERS BIG BARGAINS 
: Other squirr - po motors down to Yhp Each having 312 Bronze Tubes 1 in. dia. IN 
: DIRECT CURRENT MOVORS 23 ft. 8 in. long. (PRAC, NEW) 100 Press. Used and Rebuilt Engine Generator Sets, Turbo 
: All 220 volts-230 volts STEAM TURBOS Generator Sets. Motors, Rotary Converters, Gen- 
: Hp ; Wake Speed hei “a a ee ss erators, Motor Generator Sets, Engines, Boilers, 
= hu Sprague (©) 450/900 12500-9375-6250-2500 Kva Steam and Electric Machinery of all kinds also 
: 100 Sprague (C) 550° 1100 i ‘4 ‘ Machine Tools. Send for our new machinery list. 
: 4 — = san ces 2700 ft. Air Comp. Dir. Con. Motor Yours for the asking. 
: (ther D.C. motors down to % hp TURBO with surface cond. and auxl’s. 
: Write for complete stock list. 750 and 937 Kva. Mixed Press Turbos The. 73 r=\ a | D L 
: z BOILERS 
L. J. LAND . Cc¢y 
eatin ae oe ¥.. 1—-New 1001 HP., 200 Ib. MACHINERY CY. 
1 ROSS POWER EQU i» MENT co. 1768 Power St., Cincinnati, O. 
| enmnersesnans ndlanapois nd, 
: ‘ FOR SALE : 
: Unusual Opportunities V later V | Prices Reduced 33-1/3% 
= 1—250 kva., 2 ph., 60 cycle, 240 v., 900 BOILER FEED PUMPS 
: rpm, Westinghouse Generator, geared 
: to Westinghouse Steam Turbine non G JUPLEX PLUNGER TYEE 
: ondensin Practically new Overnors 14-in a x1 0% x10 in. Worthington. 
2? 1—45 hp. Burk D.C. Type AM-7, 230 v., ry: 14-in. and 20x9%x18-in. Worthington, 0.S.C.P. 
: 12) amp 1200 rpm. shunt Begg \W ill sell Cc h €a Pp, two : - - ’ 1 — “xl fgg be no : — A 
z Serial S1GS3o direct) connecter to &x12-in Sppinge ) .S. A 
Rare an oe > NT yr 2x8x12 er, Ss > 3 ze Plungers. 
= 4 a i as — hd lags oe = Lombard | ype N Gov - caeeees - ne Bi a. = &. —— 
se | 508 6. : " . i - * ae h 12x6%4x12-in Platt, 0.8.€ P., 200 Ibs pressure. 
sites ernors, COmp lete wit 10x6x12-in. O.S.E.P. Worthington, 300 Ibs. 
4 Also large stock A. ind D.C. Generators . a = IST " "PE BRASS F ED 
F und Motors. All priced low for quick sale, pumps and air tanks. Hin SS See 
> Advise your requirements. ers 7 y m ) M4 x3 lex5-in. Worthington, brass ftd 
, ‘ : Mississippi Valley Public Service 114x2%x4-in. Worthington, brass ftd. 
Henry A. Hitner’s Sons Co. i Company Wickes Machinery Co 
1501 Richmond St., Philadelphia, Pa. : Winona, Minn. 885 Claremont Ave., Jersey City, N. J. 


veneeneeaveneneues 





AIR COMPRESSOR 


motor driven Air Compressor, 





“ONL TT . TT 375 kva. Al, Chal. Alternator dir. con 200 kva. Al. Chal.: dir. con, 16x36 AI. 
GENERATING UNIT : 20x36 All Chal. Corliss Engine: new Chal, Corliss Engine: like new; seen 
i265 = 6okkw.., loo powel factor General i 1919: seen operating, $5,500. operating, $3,500 
Electric, 3 phase, 60° eyele, 220/440 : 375 kva. G. E. Turbine (bleeder type): | 160 kva. G. E. Alternator dir, con, 18x24 
= volt Generator, direct connected — to Exciter and Condenser: 3 years’ service: Hamilton ( orton practically new; seen 
= Harrisburg Fleming automatic Steam seen operating, $4,500 ; | a operating 3 S000, ; 
= Engine. A sort hei : 150 kva. G, “y ; Ames Uniflow; new 1921; ° 
5 3 250 kva. Weghse.: dit con, 21x22 Skinner seen operating, $3,750 
= : Unitlow Engine new L925, seen oper- 1—Wheeler Surface Condenser. 755 sq.ft., 
ating, $5,500. S800 


N3 NORTH THIRD ST. 
PHILADELPHIA, PA. 


9 eucft. eapacity Ingersoll Rand Type 
AB? size 16x1lOxl4 in two-stage 


THE OBRIEN MACHINERY(Q 





A. C. UNITS, 440/220 VOLTS 


POWER PLANT EQUIPMENT CO., INC. 


39-41 Cortlandt Street, New York City, N. Y 


puseeeneeneuneasaneneeaensy 











sauna 
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ranna 


Watch the S 


TO 


You Want What You Want When You Want it 


—and Good Used Equipment may often meet 
an urgent temporary need—or a permanent one. 


earchlight Section for Equipment Opportunities 
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The view showing the conveyor 
galleries is that of the E. A. Staley 
plant. The other is the Des Moines, 
Iowa, Station of the Illinois Power 
Company. 


Two of the Finest 


Power Plants 
In the Middle West 


RosiwS Equipped 


OBINS engineers de- generally involves idlers, 





signed and equipped _ belting, elevators, trippers, 
the coal handling system — grizzlies, feeders, crushers 
in these two middle western and weigh larries— all of 


r o power plants which Robins makes and 
can provide. 
| ) Des Moines, Iowa, | 
Robins has available ae manag Our nearest office will be 
; re inois Power Company ; 
ee ee re as es ip glad to send an engineer to 
methods for disposing kK. A. Stalev Mfg., Co. 


of ashes. Of principal Decatur. Illinois make a study ol your coal 
ae handling system and sug- 
semi-automatic Skip- . 

















Stciaks. Goud fox Maeve Only through the applica- gest improvements wher- 
ture. tion of wide experience can ever possible. 
practical and economical 
iq - coal handling systems be Ash Handling Is Importance. 


assured. Robins engineers popimns CONVEYING BELT CO. 
have this experience. 15 Park Row, New York City 
Chicago, Boston, Philadelphia 


rn : - Pp burgh, Los Angele 
Phen, the handling of coal apg ne bey 


Agents in other principal cities 


= — = MATERIAL HANDLING 
Conveying and Elevating Equipment 
Ash Handling Systems 


Crushing and Screening Systems EQUIPMENT 
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R—Sertion 


ALFIT 


TRADE MARK REGISTERED 


The dough-like 


ALL METALLIC PACKING 


under pressure forms a metal bearing. It remains 
from beginning to end elastic, greasy and does not 
burn out. 


NO FRICTION 


V 0l.66, No.26 





NO LEAKAGE NO WASTE 


One of the largest 
steel companies writes: 
“ALFIT IS VERY 
MUCH BETTER 
THAN ANYTHING 
WE EVER USED” 


ALFIT PACKING CO., Inc. 


299 Broadway 
NEW YORK 


Distributors: 





Write for territory. 





See 


MITTEE 


PEELE LLL LLL 


SUT LLU uN 

































































! re — ; 
E A Gareco Product 
z I packing Valve Stems and small rod 
- = TWISTED or BRAIDED 
= High flash lubricant an d erepowte a throughout. “ 
Conneaut Plastic | 2] Heh Mash Ihricant aud sraphited throughout. “Soh 
e a Za = : i 
Metallic Packing / : From your Toon Supply Hous cs 
Z E GENERAL ASBESTOS & RUBBER COMPANY —— 
. ° ° e4s = North Charleston, S.C, 
eliminates the size proposition E . 
= GALS Asn 8 PACKINGS Rs ‘. 
Covers an extremely wide field of appli- Z = = TEXTILES - 
cation and gives dependable — service. A = = Biake Lint ‘ c 
It is exceptionally suited for use on piston Z Ee te —___—~/ {i 
rods, valve stems, rotary pumps handling £E EAM Ce 
wate! oils or Z 
4 — ’ a SAUUATULTELTO TET ETUT UTE * 
y 4 - chemicals. = 5 
i Be Ys bo Conneaut A : PRESERVER ‘ 
, EZ = J. E. RHOADS & bey 
Packing Co. : 2 Makers oe ite Leather 0, 
— = nN 
eal meat) as lel~hia, 41 N. 6th ; 
(Conneaut CONNEAUT, = New Yor! i Beekman St. nto ag0, | mndoiph St. Atlante, £4 Woeayeh St 
| : ry. an OHIO > ssunnensnnainsuiain a AY ath St. Factory Wi ton. D 
ican: oes See Te 











DON’T BUY PACKING : 

PURCHASE PACKING. _ 
SERVICE : 

GARLOCK SELLS IT 


LIPS LI SSS O 








PTE ULULLLU LECCE 





TOPDUORQUELUGDEDTORDOROETDEODEEDE LON 


@ Standard Paching of the 


World OUMMMUMIO MMI 





al 








wit FOULED CEEESEEE PEC 

















December 27, 1927 Buying—P OW ER —Section 


71 


















“Do you think General 
Motors would buy a 
poor valve?” 


6 ae a WA 


Quarter Turn Val symbolizes the men who best know 
the many points of superiority found in Homestead 
Valves. He serves them. 


The Hovalco—Homestead Combination Blow-Off 
Valves pictured are in service in the General Motors 
Building, Detroit. 


This cast steel combination blow-off valve was de- 
signed to meet the severe tests required by steam 
boiler practice. The valve bodies are of steel. The 
seat and disc in the Hovalco Valve are of monel 
metal. So is the plug in the Homestead-Quarter Turn 


Valve. The combination is furnished for 250 lbs. and 
400 Ibs. 


Homestead Valve Manufacturing Company, Homestead, Pa. 


QUARTER TURN VALVES: 


i f 
PROTECTED SEAT VALVES: 
STRAIGHT WAY HYDRAULIC (B &O.PAT.) OPERATING 
THREE WAY REMOTE CONTROL 
FOUR WAY GLOBE 
LUBRICATED TYPE ROSS AIR SHUT-OFF VALVE 
ROUND OPENING REFINERY 


HOVALCO BLOW-OFF VALVE 

















C-H Valve Control Units 










Boilerg 








Main Steam 







































































Header 
r | Fl 
heel 2-C 14-A | 14-B i 
Pf 1} 
-———— ee me ee 4 . ( aie + 
€ 
j High Pressure 
y 74 ry Bleeder Heaters 
if ) 
| orwy 
1 
| 
Be ay 
a, : 
.ae bh TRO +-T'\Low Pressure ) ae 
soe cysTem ~ | Nesters Ch + ised 
THE CUTLER wee ——————— Boiler Feed SuctionHeader 4---74-\----- 
ye om a y Son ~ L.P. Bleeder Heaters 
“3 ae — 
Boiler Feed mt] [} — Coen 1 
. a. ' Dean ontrol ed alves 
Gives crt | conrax power station See 
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-make this modern plant 
efficient , safe 


\ € a of the leading power plants in the country operates 
101 valves with C-H Motor Operating Valve Units. This 
endorsement by such extensive use followed the rigid test 
of performance. C-H Valve Control System proved more 
efficient, safer than hand operation could possibly be. 

Any valve, in any location, responds instantly to the touch 
of a finger to the control station which is placed in a con- 
venient, safe spot. Valve operation is a matter of seconds 
and where needed, “fool-proof” interlocks can be arranged 
for following any desired sequence of valve operation. 

Isn’t a thorough investigation of such valve control well worth 


while? Just write for the booklet “Modern 
Valve Control Practice”. 


The C U — L E R - HAM M E R M fg - Co s C-H Valve Operating Units can 


be installed on any valve—new 
Pioneer Manufacturers of Electric Control Apparatus or already in service — usually 


ithout shutting down the line. 
1201 St. Paul Avenue - MILWAUKEE, WISCONSIN Lee eT 


CUTLER «HAMMER 


Dean Valve Control System 
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.W.S. sodium aluminate is not just sold 

it is serviced. When K.W.S. chemists 
are convinced that important plant economies 
can be effected by its use they will recommend 
it to you. Their opinions are based on a 
thorough, scientific survey of your boiler plant, 
source and composition of the raw feed water- 
and method of treating employed at the time. 
Proper treatment of the raw feed water is 
prescribed on the basis of the data obtained. 
Efficient treating of the water is maintained 
by a simple scientific method developed by 
this company which enables your engineer at 
all times to check on the requirements of the 
feed water. Not only that, but this company, 


by regular calls of its service men and by mail, 
sees to it that K.W.S. is being used to produce 
the results of which it is capable. 






J 
be LN fle LIAS 


Specialists in water soften- 


ing, filtration, process work, \ Vf fy ; 
waste water disposal, and “ECM YEP /S" 
all problems involving water es M9 





supply and treatment. 


6222 W. 66th Place 





Representatives in e 
Principal Cities 
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EG. US. PAT. OFF. 


= LEME 


Every 
K.W.S. sale 
is based on a 
scientific 
survey 


K.W.S. sodium aluminatein combination with 
soda ash and lime, the ordinary chemicals used 
in external treatment, enables them to react 
more quickly and completely, leaving a 
coagulated precipitate which is easily removed 
by the filters or by the blow-down when treat- 
ing in the boilers. 


When you hear an engineer speak of sodium 
aluminate, he means K.W.S. sodium aluminate 
because this is the first solution of sodium 
aluminate and was made possible by the 
patented process owned by this company. We 
will gladly send literature describing the use 
of this product. Please give your company 
name, and state whether interested in exter- 
nal or internal treatment. 





Lig 






Blast furnace plant 
of the Otis Steel 
Co... Clereland, 
Ohio, one of 2000 
plant u ing 
K.W.S. sodium alu- 
minate. 


P.12-27Gray 
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iiquipment, Apparatus and Supplies Used in the Power Plant Field with Names and Addresses of 


See Last Page for Alphabetical Index 
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Accumulators, Steam 


Ruths Accumulator Co., N. Y 

Aftereoolers and Receivers, Air 

Alberger Heater Co Buffalo 

Chicago Pnunetumatie Tool Go. N.Y 

In t tand Co N \ 

Pemmsylvania Pump & Compressor 
Uo., Easton 


Air Chambers 
Hercules Float 
Air Washers ; 
Connor Co WwW. B N. Y 
Spray Engineering Co 
Alternators, 


Wks Spring field 


Boston 
Tiibo 


Elliott Ce., Jeannette, Pa 

Arches, Boiler Door 

MeLeod & Henry Co. Vroy, N. ¥ 

Arches, Wlat, Suspended 

Biglow-Liptak Corp... Detroit 

Detrick Co., M Chicago 

[llinois Stoker Co Alton, Tl 

McLeod & Henry Co., Troy, N. ¥ 

Ash Gates and Uoppers for Pul 
verized Fuel 

Alles Sherm Hoff Co Phiitsa 

Ash Handling Equipment 

Allen, Sherman, Hoff Co. Phila 

Beaumont Co... R. H.. Phila r 

Combustion Engineering Corp NY 

Detrick Co M. H., Chicago 


International Combustion Engrg. 
Corp., N 4 


United Conveyors Corp., Chicago 
Ash Guenchers 

Allen. Sherman, Hoff Co. Phila 
Ash Sluicing Systems 

Allen, Sherman, Hoff Co. Phila 
Ash Tanks, Tile 

Tnited Conveyors Corp., Chicago 
tattle Walls, Boiler 
Liclow-Liptak Corp.. Detroit 
Boiler Engineering Co Newark 
Engineer Co. N. \¥ 

King Refractories Co Ruffalo 
MeLeod & Henry Co. Troy, N. ¥ 


Page Contracting Co., Fred... N.Y. 


United States Refractories Co., 
Mt. Union 

Baflles, Monolithic 

toiler Enginee Co. Newark 


ing 
King Refractories Co Buffalo 
Quigley Furnace Spectalties Co 
N.Y 


Battery Changing Equagipment 


Cutler-Hammer Mfg. Co., Milwaukee 

Bearings 

Hoyt Metal Co., St. Louis 

Magnolia Metal Co., N. ¥ 

Belting 

Greene, Tweed & Co N. ¥ 

Quaker City Rubber Co Wissin 
oming, Phila 

Rhoads & Sons. J. E.. Phila 

Belting, Conveyor 

Keasbey & Mattison Co Ambler 

Robins Conveying Belt Co. N.Y 


Belting, Leather. Waterproof 


Rhoads & Sons. J. 1 Phila 

Beltirg, Rubber 

Quaker City Rubber Co Wissin 
oming, Phila 

Bins, Coal and Ash 

Blaw Knox Co. Pittsburgh 

Industrial-Brownhoi-t Corp., Cleve- 


ana 


Blowers, Centrifugal 





De Laval Steam Turbine Co., Tren 
ton 

Elliott Co., Jeannette, Pa 

Wing Mfz. Co. T ee ee 

Blowers, F 

Ruffalo Buffalo 

Clarage ( Kalamazoo, Mict 

Engineer Co. N , 

Wing Mfz. Co. LJ. NOY 

Blowers, Forced Drarft 

Air Prehenter Co. WN 

Ruffalo Forge Co., Buffalo 

Clarare Fan Co . Kalanazen. Mieh 

Coppus Engineering Corp., Worcester 

McClnare-R ke (% Scranton, Pa 

Prat-Daniel Corp., N. ¥ 

Wing Mfe. Co. L. J. N.Y 

Blowers, Hand, Portable 

Clements Mf Co Chi 

Blowers, Induced Draft 

Buffalo Forge Co.. Buffalo 

CMlarage Fan Co... Kalamazoo, Mich 

Blowers, Portable 

Clements Mfg. Co.. Chicago 

Huyette Co., Paul B., Phila. 


Blowers, Soot for Boiler Tubes 


Diamond Power Specialty Corp 
Detroit 

Hluyette Co., Paul B., Philadelphia 
larion (Ind.) Mach dry & 
Supply Co 

Vulcan Soot Cleaner Co., Du Boio 

Blowers, Steam Jet 

feClave-Brook ‘ Scranton, Pa 


Blowers, Turbine 

Elliott Co., Jeannette, Pa. 

Ingersoll-Rand Co N. Y 

Moore Steam Turbine Corp 
ville, N. ¥ 


Wells 


Terry Steam_ Turbine Co.. Hartford 
Wing Mfg. Co.. L. J.. N. Y 
Boiler Compound 


Dearborn Chemical Co., Chieage 


Garratt-Callahan Co., Chicago 
Soller bronts 
McClave-Brooks Co. Scranton, Pa 
Boiler Insulation 
Keasbey & ittison Ce Amobler 
Boller Setting 
Vallard. Sprague & Co mm: ¥ 
Hirlow-Liptak Corp... Detroit 
Botfield Refractories Co.. Phila 
Cement Gun Co Allentown 
( Kal Stoker Carp. ¢ Zo 
Custodis Chimney Constr Co Al 
phons, New York 
Detrick Co., M. H., Chicago 
Ilinois Stoker Co Alto I"! 
Keystone Refractories Co wa Be 
Lactede-Christy, St outs 
Obermayer Co., S.. Chicago 
Page Contracting Co., Fred., N. 
Queens Run Refractories Co., Lock 
liaven 
tust Engineering Co., Pittsburgh 
(nited States Refractories Co., 
Mt. Union 
Boiler Tubes 
Reading Iron Co., Reading 
Boiler Tube Cleaners 
(See Blowers, Soot for Boiler 
(See Scale Removers) 


(See Tube Cleaners Boiler) 


Roilers, Locomotive 

Connelly Boiler Co... D.. Cleveland 

Boilers, Return Tubular 

CokKal Stoker Corp Chicago 

Connelly Boiler Co.. D., Cleveland 

Union Tron Works, Erie, Pa. 

Vorst Mach. Co.. Henry, Louisville 

Walsh & Weidner toiler Co., Chat 
tanooga 

Boilers, Waste Heat 

Combustion Engineering Corp N.Y 

Edge Moor (Del.) Tron Co 

Feine Roiler Co N. ¥ 

International Combustion Eng 
Corp., N. Y 

Wickes Boiler Co.. Saginaw 

Boilers, Water Tube, Cross Drum 


Horizontal, Inclined, Vertical 
; NY 


Babcock & Wilcox Co 

‘asey-Hedges Co Chattanooga 
Combustion Engineering Corp., N.Y 
Connelly Boiler Co., D., Cleveland 


Edge Moor (Del.) Tron Ce 

leine Boiler Co N. ¥ 

Prternational Combustion Eng. 
Corp N. ¥ 

Kingsford Fdy. & Mach. Co., 
Oswego, N. ¥ 

Ladd Water Tube Boiler Co., Pitts- 
burgh 

Springfield (M1.)) Boiler Co 

Union Tron Works. Erie. Pa 

Vogt Machine Co., Henry. Louisville 

Walsh & Weidner Boiler Co., Chat 
tanooga 

Wickes Boiler Co Saginaw. Mich 

tolts, Nuts, Nickel 

American Mond Nickel Co., Pitts- 
burgh 

Breechings 

Heine Boiler Co., N. ¥ 

Brick, Fire 

Bartley Crucible Co.. Jonathan 
Trenton 

Rotfield Refractories Co.. Phila 

General Refractories Co. Phila 

Laclede-Christy. St. Louis 

MeLeod & Henry Co.. Trov. N Y¥ 

Obermayer Co. S Chicago 

Queens Run Refractories Co., Lock 
Haven 

United States Refractories Co., 
Mt. Union 

Brick, Fire, Cement and Mortar 

Quigley Furnace Specialties Co., 
me Se 


Buckets, Clam Shell 

Blaw-Knox Co., Pittsburgh 

lndustrial-Brownhoist Corp., Cleve- 
land 

Buckets, Elevator 


Hendrick Mfg. Co., Carbondale 
Robins Conveying Belt Co . © 


Buildings Portable Steel 


Blaw-Knox Co, Pittsburgh 
tunkers, Coal 
Allen, Sherman, Hoff Co., Phila 
Beaumont Co... R. H., Phila 
Cleve- 


Industrial-Brownhoist Corp 


I 
Burners, Fuel Oil 

Peabody Engineering Corp., N. Y. 
Burners, Gas 
Combustion Co.. Pittsburgh 


Mettler Co.. Lee B.. Los Angeles 
Peabody Engr. Corp., N § 
Burners, Oil 

Coen Co., San Francisco 


Combustion Service Corp 
Engineer Co., N. 
Hammel! Oil Burning 
Providence 
International 


Brooklyn 
Equaqipt. Co 


Combustion Engrg 
¥. 


Corp., 
Burners, Powdered Coal 
Fuller-Lehigh Co., Fullerton, Pa. 
Ilinois Stoker Co Alton 


Peabody Engineering Corp., N. Y. 
Bushings 
Magnolia Metal Co., N. ¥. 


Castings, Brass and Iron 


Neemes Fdry, Inc., Troy 

Castings, Grey Tron 

Riley Stoker Corp., Worcester 

Castings, Nickel 

American Mond Nickel Co., Pitts- 
burgh 

Cement, Fire Brick 


Botfield Refractories Co., Phiia 


General Refractories Co., Phila 
Xeystone Refractories Co.. N. Y. 
King Refractories Co., Buffalo 


McLeod & Henry Co.. Troy, N 

Obermayer Co., S., Chicago 

Quigley Furnace Specialties Co., 
, he A 

Tnited States Refractories Co., 


Mt. Union 

Cement, High Temperature 

Botfield Refractories Co Philadel 
phia 


King Refractories Co., Buffalo 
Quigley Furnace Specialties Co., 
a ee 


Cement, Iron 

Obermayer Co., S., Chicago 
Smooth-On Mfg. Co. Jersey 
Cement, Pipe Joint 


City 


Smooth-On Mfg. Co., Jersey City 

Cement Placing Machines 

Cement Gun Co., Allentown 

Chain Drive 

Philadelphia (Pa.) Gear Works 

Chains, Nickel 

American Mond Nickel Co Pitts 
burgh 

Chemicals, Water Treating 

Chicago ¢Tll.) Chemical Co 

Chimneys (See Stacks) 

Clamps, Pipe 

Smooth-On Mfg. Co., Jersey City 

Yarnall-Waring Co.. Phila 

Clutches, Magnetie 

Cutler-Hammer Mfg. Co.. Milwaukee 


Coal 
Peal Peacock & Kerr, N. ¥ 
(Pa.) Coal Co 


Coal Crushers 


Pittsburgh 


\merican Pulverizer Co St. Louis 

Beaumont Co., R. H.. Phila 

Combustion Engineering Corp.. N.Y 

Fuller Lehigh Co., Fullerton, Pa. 

International Combustion Eng 
Corp., N. Y. 

Coal Feeders, Traveling and 
Stationary 

Robins Conveying Belt Co., N. Y. 

Coal Handling Equipment 

Beaumont Co., R. Phila. 

Hunt Co. ey Ww West New 


Brighton. N. ¥ 
Industrial-Brownhoist 
land 
Robins Conveying Belt Co., 
Coating-Anti-Corrosive 
Dampney Co. of America, 


a. © 


Boston 


Corp., Clove- 


Coating, Boiler Tube 


Dampney Co. of America, Hyde 
Park, Boston 

Coating, Protective 

Dampney Co. of America, Hyde 
Park, Boston 


ey Furnace Specialties Co 
. 2 





Cocks, Brass & Iron Body 
Homestead (Pa.) Valve Mfg. Co 
Walworth Co.,. Boston 

Cocks. Gage 

Huyette Co., Paul B., Phila 


Jenkins Bros... } Y 

Nason Mfg. Co., N. ¥ 

Cocks, Steam 

Dart Mfg. Co.. E. M.. Providence 


domestead (Pa.) 
Lunkenheimer Co 
Merco-Nordstrom 
Francisco 
Tombustion Chamber. Back Arch 
Detrick Co.. M. H., Chicago 
McLeod & Henry Co.. Troy, N. ¥ 
Cbermayer cCo., S.. Chicago 
Combustion 


Valve Mfg 
Cineinnati 
Valve Co., San 


Ce 


Control Systems 
Consulting Engineer Co.. Pittsburg! 
Hagan Corp... Pittsburgh 

Smoot Engr. Corp.. N. Y 


CO, Recorders and Flue Gas Analy 


sis fnstruments 
Brown Instrument Co., Phila 
Huyette Co., Paul B., Phila 
Republic Flow Meters Co.. Chicago 
Compressors, Air 
Allis-Chalmers Mfg. Co. Milwaukee 
Chicago Pneumatic Tool Co.. N. Y¥ 


Gardner Denver Co.., 
Ingersoll-Rand Co., 


Quiney 
N - 
Engineering Co., So 


Nash Norwalk 
Pennsylvania Pump & Compressor 
Co., Easton, Pa 





Sullivan Mac hinery Co., Chicago 

Worthington Pump & Machinery 
Corp.. N. ¥ 

Compressors, Gasoline 

Sullivan Machinery Co., Chicago 

Compressors, Extraction 


Sullivan Mehy. Co.. Chicago 

Condensers, Barometric, Combined, 
Jet, Surface 

Alberger Buffalo 


Heater Co., 
Allis-Chalmers Mfe. Co Milwraukke 
Buffalo (N. Y.) Steam Pump Co. 


Elliott Co Jeannette, Pa 
Foster Wheeler Corp., N. Y. 
Ingersoll-Rand Co., N. ¥ 
Schutte-Koerting Co., Phila 
Wheeler Mfg. Co., C. H.. Phila 


Worthington Pump & Machinery 
Corp., N. Y 

Controllers, Draft 

Engineer Co. N. ¥ 


Controllers Electric 


Cutler-Hammer Mfg. Co., Milwaukee 
Controler, Motor 
Cutler-Hammer Mfg. Co., Milwaukee 


Converters, Rotary 


Elliott Co., Jeanette, Pa 

Converters, Synchronous 

Elliott Co., Jeanette, Pa. 

Conveyors, Belt 

Beaumont Co... R. H.. Phila 

Industria!-Brownhsist Corp., Cleve 
land 

Robins Conveying Belt Co., N. Y 

Coolers, Generator 

Griscom-Russell Co., N. Y. 

Spray Engineering Co.. Boston 

Coolers, Oil 

Alberger Heater Co.,. Buffalo 

Griscom-Russell Co... N. ¥ 

foolers, Water 

Vogt Mach. Co., Henry, Loutsville 

Cooling Plants and Ponds 

Connor Co., W. B.. N. ¥ 

Power Plant Fquipment Co 
Kansas City ,\ 

Spray Engineering Co. Roston 

Yarnall-Waring Co., Phiila 

Cooling Towers 

Foster Theeler Corp... N. ¥ 

Sevmour, Jas. M., Newark 

Wiederholt Construction Co. St 
Louis 

Wheeler Mfg. Co., C. H.. Phila 


Couplings, Flexible Shaft, Rigid 
Shaft 

De Laval 
ton, N, 

Nicholson 
Bar! 


re 


Steam Turbine Co.. Tren 
J. 


& Co., W. H.. Wilkes 
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Less Power— Less Space— Less Maintenance 


Duplicate Compressors, operating at same capacity and pressure. 


THE NEW UNIT EMPLOYING TEXROPE 
ELIMINATES THE IDLER. 


The 40” pulley centers on the new unit is less than one-half of 
this dimension on the flat belt driven unit. 


The short belt centers made possible by Texrope Drive and the 
compactness of the Allis‘Chalmers motor with Timkin Bearings 
result in a big saving in floor space. 

The Texrope requires no lubrication; dust does not affect it. The motor is made 
largely of steel — indestructible rotor— extra sealed insulation — grease packed 
bearings which require attention only a few times yearly. These features reduce 
maintenance to a negligible item. 


ALLIS-CHALMERS MANUFACTURING CO. 
MILWAUKEE 


District Offices in Principal Cities 














A Combination Unequalled / 
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Philadelphia (Pa.) Gear Works 


ry Steam Turbine Co Hartford 
Covering, Pipe & Boiler 
Keasbey & Mattison Co.. Ambler 
vupermayer Co., S., Chicago 
fraunes 
Industrial-Brownhoist Corp., 

Cleveland 

Cranes, Creeper, Type, Locomotive, 


Gias and Steam 
American Hoist & 
St. Paul 


Derrick Co., 


— trial-Brownhoist Corp Cleve 
Cutters, Boiler Tubes 

(See Pipe Cutters) 
Cylinder Boring Bars and Reboring 
Underwood Corp., H. B.. Phila 


Dampers 


Clarage Fan Co., Kalamazoo, Mich 
Deaerators 

Cochrane Corp... Phila 
Elliott Co., Jeannette, Pa 
Griscom-Russell Co.. N. ¥ 
Dealers Machinery 

(See Searchlight Section) 
Davis, J. F 

Gregory Electric Co 

Hitner & Sons Co., Henry 
Jarvis, D 

Land ca 3 

National Power Mehy. Co. 
O'Brien Mehy. Co. 

Phoenix Utility Co 

Power Plant Equipment Co 
Randle Mchy. Co 

Ross Power Equipment Co 
Sachsenmaier, Geo 

Stewart & Co Paul 

Wickes Machinery Co. 
Desuperheaters 

Elliott Co., Jeanette, Pa. 
Bie Stocks 

Curtis & Curtis Co., Bridgeport 


Toledo (Ohio) Pipe Thre ading Mach 


Distilling Appar: “a (Water) 
Griscom-Pussell Cc N. Y 
Draft, Mechanical 

(See Blowers, Fan) 
Drainers, Low Pressure 
Cochrane Corp., Phila 
Dressing, Belt 
Rhoads & Sons. J. E.. Phila 
Drills 7 
Chicago Pneumatic Tool Co., N. ¥ 
Drop PForsings 


Ingersoll-Rand Co N. Y 
Vout Mach. Co.. Henry, Loutsville 
Dynamometers 


Wheeler Mfg Co., C. H.. Phila 


Dynamos (See Generators) 

Evonomizers 

Alberger Heater Co., Buffalo 

Foster Wheeler Corp., N. Y 

Green Fuel Economizer Co Hew 
con, N. Y 


FJectors 


Chaplin Fulton Mfe. Co... Pittsbureth 
Elliott Co., Jeanette, Pa. 
ih Engineering So., So. Norwa'k 
Penberthy Injeetor Co., Detroit 
Electors, Air 
Elliott Co Jeannette Pa 
Wheeler Mfg. Co., C. H.. Phila 
Elevtrie Generating Seta. Steam 
Turbine 
Allis-Chaimers Mfg. Co. Milwauk: 


Elliott Co., 
Moore Steam 
ville. N. ¥ 


Jeannette, Pa 
Turbine Corp Woolies 


Terry Steam Turbine Co Hart for? 

Flevators and Conveyors 

Beaumont Co R. H Phila 

Industrial-Brownhoist Corp Clive 
land 

Elevators and Elevator Service 

Otis Elevator Co., New York 

Engine Generators 

Elliott Co., Jeanette, Pa 

Engine Repairs 

“Inderwood Corp... H. B., Phila 

Gaginse. Corliss 
lis-Chalmers Mfe C€ Milwanuke: 

b lliott Co., Jeanette, Pa 

Engines, Diesel 

Busch-Sulzer Bros.-Diesel Engine 
Co., St. Louis 

Lombard Governor Co Ashland 
Mass 

MeIntosh & Seymour Corp.. Auburn 

Worthington Pump & Machinery 
Corp., N y 


Engines, 
Allis-C} 
Busch-Sulz 


Gas and Ol 

ilmers Mfc. Co. Milwauk 

Bros.-Diesel Engine 
Co St canis 

Chicago Pneumatic Tool Co... N. ¥ 

Ing oe Rand Co N. ¥ 

St i EF ne Co 

Worthin: ston Pump 
Corp., Y 


& Machinery 


Engines, Poppet-Valve 
Flliott Co.. Jeanette, Pa. 
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Engines, Steam 


Air Preheater Corp., N. Y. 
Allis-Chalmers Mfg. Co., Milwaukee 
Clurage Fan Co., Kalamazoo, Mich 
Elliott Co., Jeanette, Pa. 

skinner Engine Co., Erie 

Troy (Pa.) Engine & Machine Cu 
Engines, Steam Una-Flow 

Elliott Co., Jeanette, Pa. 

Skinner Engine Co.. Erie 


Evaporators 

Foster Wheeler Corp., N. Y¥ 
Griscom-Russell Co N. \ 
ixhaust Heads 

“oppes Mfg. Co... Springfield 
Watson & McDaniels Co 


Oh 
Philadel} 
phin 
Wright-Austin Co., Detroit 
Expansion Joints 
Elliott Co., Jeanette, Pa. 
Foster Wheeler Corp., N. Y¥ 
Grinnell Co., Providence 
Griscom Russell Co., N. ¥ 
Howard tron Wks., Buffalo 
Wheeler Mfg. Co., C. H., Phila 
Fans, Exhaust and Ventilator 
(See Blowers. Fan) 
Fans, Forced Draft 


Coppus Engineering Corp., Worceste1 


Green Fuel Economizer Co., Beacon 

Feed Water Treatment 

Chicago (Tll.) Chemical Co. 

Filters, Air 

Connor Co., W. B., N. Y. 

Filters, Feed Water, Pressure— 
Water 

Cochrane Corp.. Phila 

iliott Co.. Jeannette, Pa 

Griscom-Russell Co., N, ¥ 

Filters, On 

Elliott Co. Jeannette, Pa 

Nugent & Co.. Wm. W., Chicago 

Vilters, OI Removal 

Elliott Co., Jeanette, Pa 

Griscom Russell Co.. N.- 

Filters, Oil System 

Nugent & Co., Wm. W., Chicage 


Firebox Blocks 


MeLeod & Henry Co., Troy, N. ¥. 

United States Refractories Co., 
Mt. Union 

Fire Hydrants 


Iron Wks., 
Ammonta 


Howard 
Fittings, | 


Buffalo 


Greene ‘weed & Co... N. ¥ 

Vogt Machine & Co., Henry, Touis- 

York (Pa.) Ice Machy. Co. 

Fittings. Steel 

Pittsbur2h (Pa.) Piping & Equin 
Co. 

Flanges 

Dart Mfz. Co.. E. M., Providence 

Grinnell Co., Providence 

Jeffersen Union Co., Lexington 

Jenkins Bros.. N. ¥ 


Pittsburgh (Pa.) Piping & Eauip 
Co. 
Power Piping Co., Pittsburgh 


Vogt Machine Co., Henry, Louie 
ville 

Floats 

lercules Float Whks., Springfield, 
Mass 

Flooring, Fireproof 


rri Lok Co., The 


Pittsburgh 


looring, Non-Slipping 
» 


i Lok Co., The, Pittsburgh 
Flooring, Open-Steel 
Tri Lok Co., The, Pittsburgh 


Vlooring, Steel 
Littleford Bros., Cincinnati 
Tri-Lok Co., The, Pittsburgh 
ae pn Ventilating 
ri Lok Co., The. Pittsburgh 
id Gas Analysis Instruments 
Huyette Co., Paul B., Phila 
Forgings, Nickel 
American Mond 
burgh 


Nickel Co., Pitts- 


Foundations, 
Ballard, 


Machinery 
Sprague & Co.. N. ¥ 


Fuel O11 Systems 
Coen Co., San Francisco 
mbustion Engineering Corp., N. ¥ 
Engineer Co., N. ¥ 
Hamme! Oil Burning 
Providence 
Tnternational 
Corp., N 
Peabody Engineering Corp., N. Y 


( 





Equipt. Co 


Combustion Engr 


Furnace Arches 
Piclow-Liptak Corp 
Detrick Co.. M. H., Chicago 
McLeod & Henry Co.. Troy. N Y 


(hbermaver Co Ss Chicago 


Detroit 


Queens Run Refractories Co., Lock 
Haven 
Tnited States Refractories Co., 


Mt. Union 


Furnace Bottoms, Cast Tren Ale 
Cooled 

Allen. Sherman. Hoff Co Phiia 

Furnace Construction 

Cement Gun Co., Allentown 


R —Section 


Furnace Linings 

Botfield Refractories Co., Phila. 

Cement Gun Co., Allentown 

General Refractories Co., Phila. 
y 


Keystone Refractories Co., N 
Laclede-Christy, St. Louis 
McLeod & Henry Co, Troy. N. ¥ 
Obermayver Co... S.. Chicago 


Queens Run Refractories Co., Lock 
Haven 

United States Refractories Co., 
Mt. Union 

Furnace Walls, Water Cooled 

Combustion Eng. Corp ny. F 

Foster Wheeler Corp., N. ¥ 

International Combustion Eng 
Corp., N. Y 

Furnaces 

Combustion Engineering Corp, N.Y 


Detroit (Mich.) Stoker Co. 
Fuller Lehigh Co., Fullerton, Pa 
Illinois Stoker Co., Alton. II 
International Combustion Engineer 
ing Corp., N. 
McClave-Brooks Co., Scranton, Pa 
Furnaces, Bagasse & Wood Burning 
Combustion Engineering Corp., v 
Detrick Co., M. H., Chicago 
International Combustion Engineer- 
ing Corp., N. Y. 
MeClave-Brooks Co., Seranton, Pa 
Furnaces. Incinerator 
Combustion Engineering Corp 
International ¢ vombustion 
ing Corp., N. 
MeClave-Brooks Co 


Gage Glass Guards 


we 
Engineer- 
Seranton, Pa 
& Shields 


Huyette Co., Paul B., Phila. 
Jenkins Bros, N. a 

Wright Austin Co., Detroit 
Gage Glasses 


Chesterton Co A.W Boston 

Durabla Mfg. Co., N. Y¥ 

Jenkins Bros, N. Y. 

Libbey Glass Mfg. Co., Toledo 

Gages, Differential, Draft, Liquid 
Depth, Pressure, Recording 


Vacuum, Water 
American Schaeffer & Budenberg 
Corp., Brooklyn 
Pailew Meter Co.. 
Bristol Co., 
Brown Instrument Co., 
Crosby Steam Gage 
Boston 
Tweed 
Jenkins Bros., 2 
Republic Flow Meters Co.. Chicare 
Yarnall-Waring Co., Philadelphia 
Gas Burning Equipment 
Coen Co., San Francisco 
Mettler Co.. Lee B.. Los Angeles 
Peabody Engineering Corp., N. Y. 
Gaskets 
Advance 
Chicago 
General Asbestos & Rubber Co 
Charleston 
Garlock Packing Co., 
Greene, Tweed & Co., 


Cleveland 
Waterbury 

Phila 

& Valve Co., 


Greene 


& Co. N. TF. 
I ¥ 


Packing & Supply Co 
No 


Palmyra. N. ¥ 
_. 


Jenkins Bros a 2 

Keasbey & Mattison Co., Ambler 

Quaker City Rubber Co., Wissinom 
ing. Phila 

Smooth-On Mfg. Co., Jersey City, N.J 

Gates, Air Blast 

McClave-Brooks Co., Seranton 

Gates, Coal & Ash Bin 

Allen, Sherman. Hoff Co Phila 


Beaumont Co., R. H., 
Hunt Co 
N. ¥ 


Phila 
Cc. W.. West New Brighton 


tndustrial-Brownhoist 


Corp., Cleve- 

land 

Gears 

Philadelphia (Pa.) Gear Works 

Giears, Double Helical 

De Laval Steam Turbine Co, Tren 
ton, N. J 

Gears, Reduction 

De Laval + am Turbine Co., Tren 
ton, N 

Elliott Co.. Jeannette, Pa. 

Moore Ste am Turbine Corp... Wells 
vile. N YY 


Philadelphia (Pa.) Gear Works 
Terry Steam Turbine Co.. Hartford 
Generating Sets 

Elliott Co., Jeanette, Pa. 
Generators, Electric 
Elliott Co., Jeanette 
Governors, Engine 
Gardner-Denver Co., 
Governors, Pressure 
Northern Equipment Co.., 
Governors, Pump 

Atlas Valve Co.. Newark 
Chaplin-Fulton Mfz Co 
Northern Equipment Co., Erie 
Watts Regulator Co., Lawrence 
Governors, Water-Wheel 
Lombard Governor Co.. 
Graphite 

Greene. Tweed & Co... N. ¥ 
United States Graphite Co 
Grates 
Riley Stoker 


Quincy 


Erie 


Pittsburg' 


Ashland 


Saginaw 


Corp., Worcester 


Grate Bars & Clips 
Riley Stoker Corp., 


Worcester 
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Grates, Dumping 

Auburn (Ind.) Stoker Corp. 

Babeock & Wilcox Co., N » 4 

Cokal Stoker Corp, Chicago 

Combustion Eng. Corp., N. Y¥ 

Cyclone Grat Baur Co Buffato 

International Combustion Engineer 
ing Corp., N. Y. 

Welly Foundry & Mach. Co. Goshet 

McClave-Brooks Co.. Seranton. Pa 

Marion (Ind.) Maeh., Fdry. & 
Supply Co 

Neemes Fdry., Inc., Troy 

Vost Mach. Co Henry. TLoutsville 

Grates, Shaking 

Auburn (Tnd.) Stoker Corp 

Bahecock & Wileox Co.. N 

CoKe! Stoker Corp... Chicago 

Combustion Eng. Corp., N. ¥ 


Cyclone Grate Bar Co. Buffalo 
International Combustion Engineer 
Corp, N. ¥ 

Foundry & Mach. Co., 


Ing 


Kelly Goshen 


McClave-Brooks Co., Seranton, Pa 

Marion (Ind.) Mach., Fdry. & 
Supply Co 

Neemes Fdry Ine.. Troy 

Vogt Mach. Co.* Henry, Louisville 


Grates, Stationary 


Auburn (Ind.) Stoker Corp 
Babeock & Wileox Co N 
CoKal Stoker Corp, Chicago 
Combustion N. Y 





Cyclone Grate Bar Co., 
International Combus 
ing Corp... N. Y¥ 


Bufialo 
tion Engineer 


Kelly Foundry & Mach. Co , Goshen 
McClave-Brooks Co., Seranton, Pa 
Marion (TInd.) Mach Fdry. & 


Supply Co 
‘d 


Neemes Fdry Ine Troy 

Vogt Mach. Co., Henry, Louisville 
Grating, Steel 

Blaw-Knox Co. Pittsburgh 


Tri-Lok Co., 
Grease 
Vacuum Oil Co., New 
Grease Extractors 
Elliott Co., Jeannette. Pa 

Air & Elect., Portable 
Pneumatic Tool Co., N. 


Pittsburgh 


York 


Grinders, 
Chicago 
Grizzlies 
Robins Conveying Beit Co... N. ¥ 


Guns, Cement and Refractory 


Botfield Refractories Co., Phila 
Cement Gun Co., Allentown 
Quigley Furnace Specialties Co., 
N. Y 
Hammers, Pneumatic 
Chicago Pneumatie Tool Co., N. Y 
Ingersoll Rand Co. N. Y 
Heat Exchangers 
Wheeler Mfg. Co., C. H., Phila. 
Heaters, Air 
Air Preheater Co., N. Y 
Rabeock & Wilcox Co N. ¥ 
Combustion Engineering Corp., N.Y 
Foster Wheeler Coro., N. a 
International Combustion Engr. 
Corp., ? 4 
Prat-Daniel Corp., N. Y. 
Heaters, — ating 
ehrat ’ Phila 
Elliott Ag J annette, Pa 
Heaters, Domestic 
Alberger Heater Co., Buffalo 
Heaters, Feed Water 
Alberger Heater Co., Buffalo 
Cochrane Corp Phila 
Elliott Co... Jeannette Pa 
Foster Wheeler Corp... N. Y¥ 
Griscom-Russell Co. N.Y 
Hoppes Mfg. C: Springfield, Ole 
Neemes Fdry., Troy, N. Y. 
Patterson Kelley Co N i 
Schutte-Koerti Co Phila 
Wheeler Mfg. Co., C. H., Phila. 
Heaters, Hot Water Service 
Patterson Kelley Co., N. ¥ 
Heaters, Metering 
Cochrane Corp. Phila 
Heaters, Oil 
Alberger Heater Co., Buffalo 
Coen Co., San Francisco 
Griscom- Russell Co... N. ¥ 
Hamme! Oil Burning Equipt. Co. 
Providence 
Patterson-Kelley Co.. N. Y. 
Heaters, Steam Stack 
Cochrane Corp.. Phila 
Heaters, Storage 
Cochrane Corp... Phila 
Patterson-Kelley Co.. N 
Heating and Ventilating Systems 
Ruffalo Forge Co.. Buffalo 
Clarage Fan Co., Kalamazoo. Mich 
Hoists, Air 
Chicago Pneumatic Tool Co.. N. Y. 
Lagonda Mfg. Co.. Springfiel.!. Ohio 
Hoists, Electric 
Beaumont Co., R. H., Phila 
Hoists, Portable 
Snilivan Machinery Co., Chicago 
Hoists, Steam 
Sullivan Machinery Co., Chicago 
Hoppers. Coal and Ash 
Allen Sherman. Hoff Co.. Phila 
Beaumont Co., R. H., Phila. 
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S 


Oil room and three De Laval Purifiers at Hudson Avenue Generating Station of the 
Brooklyn Edison Company, Brooklyn, N. Y. 


S 


Keeping turbine oil clean 
at Hudson Avenue 


sy 


Further safeguarding the efficient and wish. However employed it seldom, if 


dependable operation of turbo-generators at ever, leaves anything further to be desired. 
the Brooklyn Edison Company’s new 


The Brooklyn Edison Company’s experience 
Hudson Avenue Station, three De Laval 


with De Laval has been such that eight of 


Oil Purifiers continuously remove from the them are now in use on the system—trans- 


lubricating oil, sludge, water and other former oil, as well as lubricating oil, being 
impurities which are the usual cause of centrifugally purified. 
bearing trouble. si ns : 

5 Phe De Laval Engineering Department 


@ 
S 


AS 


A portion of the oil in circulation is con- will be glad to cooperate with you in ordet 
that you may have the same kind of lubri- 


cating and transformer oil which helps keep 


tinuously by-passed to the purification plant 


above the turbine floor, going first through 


bag filters and then to the Purifiers, where 


SS &S 


this well-known power system operating so 
the last traces of moisture and dirt are smoothly. 


In writing for further infor- 
removed. mation please ask for Bulletin 106-P on 


_— ’ . er 7 ° lubricating i t] 7.P 
Chat’s the beauty of centrifugal purification bricating oil or Bulletin 107-P_ on 


©. 


ae insulating oil. 
—the reason De Laval Purifiers are now >” 


@ 


used by more than 80°) of America’s THE DE LAVAL 


SEPARATOR COMPANY 
. ° » Broady V ew Yor} ) ekso 3 *hiear 
largest power systems—it Is a complete ERT: OW ESR SOY caekann Saee: Coles 


DE LAVAL PACIFIC COMPANY, S 
ALFA-LAVAL CO., Ltd., 34 Grosvenor Road 


@ 


in Francisco 


London, 8S. W. 1. 


De Laval Oil Purifiers 


Types for Lubricating Oil Fuel Oil, 
Transformer and Circuit Breaker Oil, Crankcase Oil 


process in itself or a finishing step as you 
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Combustion Eng. Corp., N. Y 
International Combustion Engr 
Corp., N. . 


Hose, Rubber, For Air, Steam, Tube 
Cleaners, Water 


Chicago Pneumatic Tool Co.. ?} y 

Lagonda Mfg. Co., Springfield, Ohte 
Liberty Mfg. Co., Jeannette 

Quaker City Rubber Co., Wissinum 


ing, Phila 
Ice Machine Repairs : 
Underwood Corp., H. B., Phila 
lee and Refrigerating Machinery 
See Refrigerating Machinery) 
Idlers, Conveyor 
Robins Conveying Belt Co., N. Y. 


Indicators, Combustion 


Brown Instrument Co., Phila, 
Indicators, Speed 

Biddle, James G., Phila 
Graybar 


Electrie Co.. N. Y. 

Zernickow Co., O., N. Y¥. 

Indicators, Steam Engine 

Crosby Steam Garr & alve Co., 
Boston 

Indicators, Valve Position 

Cutler-Hammer Mfg. Co., Milwaukee 


Nerthern Equipment Co., Erie 
Injectors 

Jeakins Bros., N. 
Pénberthy Injector Co. Detroit 
Intercoolers 

Griscom-Russell Co., N. Y¥. 


Lubricants 


Vacuum Oil Co., New York 


Lubricators, Cylinder 
Bowser & Co S. F., Ft. Wayne 
Greene, Tweed & Co.. N. ¥ 


Lunkenheimer Co., 
Lubrie ators, 


Cincinnati 
Force Feed 
Bow ser S. Pex Ft. 
Greene, Tweed & Co., N 
Penberthy Injector Co., 
Machine Screws, Nickel 
Beaumont Co., R. H., Phila. 
Machine, Work Special 
Howard Iron Wks., Buffalo 
Metal, 
Hoyt 


Wayre 
Y 
Detroit 


Bearing 


Metal Co., St. Louis 


Magnolia Metal Co., N. ¥ 

Metal, Sheets, Rods, Castings 

American Mond Nickel Co., Pitts 
burgh 

Meters, Air, Boiler, Flow, Gas, Oi!, 
Water, Steam 


Elliott Co., Jeanette, Pa. 
Bailey Meter Co., Cleveland 
Brown Instrument Co., Phila 
Cochrane Corp., Phila 
Hoppes Mfg. Co., Springfield, O. 
Republic Flow Meters Co... Chicago 
Worthington Pump & Machinery 
Corp., N. 
Yarnall-Waring Co., Phila. 
Meters, Coal 
Bailey Meter Co., 
Republic Flow 
Meters V-Notch 
Bailey Meter Co., Cleveland 
Cochrane Corp., Phila. 
Yarnall-Waring Co... Mermaid Ave 


Cleveland 


Meters Co., Chicago 


Phila 
Meters, Volumetric 
Cochrane Corp.. Phi 
Yarnall-Waring Co. ie niladetphi: v 
Meters, Weighing 
Cochrane Corp., Phila. 


Motor Generators 

Elliott Co., Jeanette, Pa. 

Motors. Electric 

Allis-Chalmers Mfg. Co., 

Elliott Co., Jeanette, Pa. 

Motors, Synchronous 

Elliott Co., Jeanette, Pa. 

Motors. Water 

Roto Co., Newark 

Nickel, Sheets, Rod & Castings 

American Mond Nickel Co. Pitts- 
burgh 

Oi and Grease Cups 

Lunkenheimer Co., Cincinnati 

Penberthy Injector Co., Detroit 

Oil, Lubricating 

Dearborn Chemical Co., 

Vacuum Oil Co., 

Oil Reclaimers 

Bowser & Co... S. F., Ft. Wayne 

De Laval Separator Co., N. Y 

Oil Stor age Bguipmont 

Bowser & € . F., Fort Wayne, Ind. 


Milwaukee 


Chicago 
New York 


Oilers eee ao and Multiple 
Newser & Co., S. F., Ft. Wayne 
Nugent & Co., Wm. W., Chicago 
Oilers, Telescople and Centrifugal 
Bowser & Co., S. F., Ft. Wayne 
Oiling Devices and Systems 
Powser & Co., S. F., Ft, Wayne 
Nugent & Co., Wm. W., Chicago 
Packing. Asbestos 

a ance Packing & Supply Co., 

licago 


Dur: ibla Mfg. Co., N. Y. 
arlock Packing Co.. Palmyra. N. ¥ 
Guna Asbestos & Rubber Co., No. 
Charleston 
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Greene, Tweed & Co., N. Y. 
Keasbey & Mattison Co., Ambler 
Packing, Cylinder, Hydraulic, 
Piston, Rod, Sheet, Valve Stem, 
Pump Valve 
Advance Packing 
Chicago 
Alifit Packing Co., N. Y. 
Chesterton Co., A. W., Boston 
Durabla Mfg. Co., N. Y 
Garlock Packing Co., 


& Supply Co 


Palmyra. N.Y 


General Asbestos & Rubber Co., No 
Charlesten 

Greene, Tweed & .. a: FS. 

Jenkins Pros 

Quaker Cit Rubber ‘Co., Wissinom 
ing, Phila. 

Packing, Flax 


Chesterton Co., A. W., Boston 

Garlock Packing Co., Palmyra, N. ¥ 

General Asbestos & Rubber Co., No 
Charleston 

Greene, Tweed & Co., N. Y¥. 

Packing, Metallie 

Alfit Packing Co., N. Y. 

Conneaut Packing Co., Conneaut 

Durabla Mfg. Co., N. Y. 

France Packing Co., Philadelphia 

Garlock Packing Co., Palmyra, N 

Packing Metallic Flexible 

France Packing Co., Philadelphia 

Garlock Packing Co., Palmyra, N. ¥ 

*acking, Plastic, Metallic 

Alfit Packing Co., N. Y¥ 

Conneaut Packing Co., 


Paints, Anti-Corrosive 
Dampney Co. of America, 


Conneaut 


Hyde 


Park, Boston 

Quigley Furnace Specialties Co., 
N. Y 

Paints, Heat Resisting 


Dampney Co. of 
Park, Boston 
Paints, Industrial = 
Quigley Furnace Specialties Co., 

a Be 


America, Hyde 


Paints Metal 
Dampney Co. 

Park, 
Paints, Rust Proofing 


of America, 
Boston 


Hyde 


Dampney Co. of America, Hyde 
Park, Boston 

Dearborn Chemical Co., Chicago 

Paints Steel Preservative 

Dampney Co. of America, Hyde 
Park, Boston 

Fipe 

Byers Co., A. M., Pittsburgh 

Griinell Co., Providence 

Power Piping Co., Pittsburgh 


Pipe Bending 
American Pipe 
Boston 
Grinnell Co., 
Power 


Bending Mach. Co., 


Providence 

Piping Co., Pittsburgh 
Pipe Coils 

Abendroth & Root Mfg. Co., N. ¥ 


Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co.. Bridgeport 

Toledo (Ohio) Pipe Threading 
Mach. Co 

Pipe Fittings 

Grinnell Co., Providence 


Jefferson Union Co Lexington. 
Pittsburch (Pa.) Piping & Equip. Co. 


Power Piping Co., Pittsburgh 
Walworth Co., Boston 
Pipe Spiral, Riveted 


Abendroth & Root Mfg. Co. 
Pipe, + Aas Iron 
Byers Co., M., Pittsburgh 


ee 


Piping vidhecthon 

Baker Co., R. H., Cambridge 
jrinnell Co., Providence 

Pittsburgh (Pa.) Piping & Equip. Co. 


Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co 

Power Piping Co., Pittsburgh 

Simmons Co., John, New York City 


Piping, High Pressure 

Baker Co., R. H., Cambridge 

Byers Co, A. M., Pittsburgh 

Pittsburgh (Pa.) Piping & Equip. Co. 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co 

Power Piping Co., Pittsburgh 

Pneumatic Tools 

Ingersoll-Rand Co., N. Y. 


Power ‘Transmission Machinery 
Allis-Chalmers Mfg. Co., Milwaukee 
Pre-Heaters, Air 

Air-Preheater Corp., N. Y. 

Buffalo Forge Co., Buffalo 


‘ombustion Engineering Corp., N. Y. 

Foster Wheeler Corp., N. Y. 

Green Fuel Economizer Co., Beacon 

International ¢ ‘ombustion Engineer- 
ing Corp., N 


Prat-Daniel Corp., 'N. Y¥. 
Pulleys 
Greene, Tweed & Co.. N. ¥ 


Pulverized Coal Equipment 

Combustion Engineering Corp.. N. ¥ 

Foster Wheeler Corp., N. Y. 

Illinois Stoker Co.. Alton 

International Combustion 
Y 


Engr 
Corp., N 


Peabody Engineering Corp.. N. Y. 

Riley Stoker Corp., Worcester 

Pump Liners, Nickel 

S‘merican Mond Nickel 
burgh 

Pump Rods, Nickel 

American Mond Nickel Co., 
burgh 


Co., Pitts- 


Pitts- 


Pumps, Air 

Elliott Co., Jeannette, 
Foster Wheeler 7 = * 
Wheeler Mfg. Co., C. H., 
Pumps, Air Lift 
Pennsylvania Pump & Compressor 


Pa. 
: # 
Phila. 


Co., Easton, Pa. 
Pumps, Centrifugal 
Aidrich Pump Co., Allentown 
Allis-‘Chalmers Mfg. Co., Milwaukee 


Buffalo Steam Pump Co., 

Chicago (TIll.) Pump Co. 

De Laval Steam ‘Turbine & 
Trenton, N. J 

Elliott Co., Jeannette, Pa. 

Ingersoll-Rand Co. (A. S Camero 


Buffalo 


Steam Pump Wks.), N. ‘ 
Lecourtenay Co., Newark, N. J. 
Manistee (Mich.) Iron Works Co 


Moore Steam Turbine Corp., Well- 
ville, N. Y 
Nash Engineering So., So. Norwa'k 


Pennsylvania Pump & 


Compressor 
Co., Easton, Pa. 


Terry Steam Turbine Co., Hartford 

Westco-Chippewa Pump Co.. Daven 
port, Ta 

Worthington Pump & Machinery 
Corp., 3 

Wissoiee Mfe Co., C. H.. Phila 


Pumps, Condensate 

Chicago (Tll.) Pump Co. 

Elliott Co., Jeannette, Pa 

Ingersoll-Rand Co. (Cameron Steam 
Pump Wks., A. S.), N. Y¥. 


Pumps, Deep Well 

Westco-Chippewa Pump Co., Daven- 
port, Iowa 

Worthington Pump & Machinerv 
Corp 7 N. wi 


Pumps, Oil 
Coen Co., San Francisco 
Hammel Oil Burning Equipt. Co. 

Providence 
Lunkenheimer Co., Cincinnati 
Nugent & Co., Wm. W., Chicago 
Schutte & Koerting Co., Phila. 
Pumps, Power 
Aldrich Pump Co., 
Gardner-Denver Co., Quincy 
Platt Iron Works, Dayton, Ohio 
Westco-Chippewa Pump Co., Daven 

port, Ia. 
Worthington 

Corp., N. 
Pumps, Reciprocating 
Aldrich Pump Co., Allentown. Pa. 
Allis-Chalmers Mfg. Co., Milwaukee 
Buffalo (N. Y.) Steam Pump Co. 
Gardner-Denver Co., Quiney 
Ingersoll-Rand Co. (A. S 

Steam Pump Wks.), N. Y 
Manistee (Mich.) Iron Works Co. 
Platt Iron Works, Dayton 
Westco-Chippewa Pump Co., 

Davenport, Ia 
Worthington Pump & 

Corp., N. Y. 
Pumps, Rotary 
Wheeler Mfg. Co., 
Pumps, Sump 
Worthington Pump & Machinery 

Corp., N. ¥ 
Pumps, Vacuum 
Chicago (Tll.) Pump Co. 

Elliott Co., Jeannette, Pa. 
Ingersoll-Rand Co. (A, S. Camero. 


Allentown, Pa 


oo & Machinery 


Cameron 


Machinery 


C. H.. Phila. 


Steam Pump Wks.), N.Y 
Sullivan Machinery Co., Chicago 
Wheeler Mfg. Co... C. H.. Phila 


Worthington & Machinery 
Corp., N. 
Purifiers, Feed Water 
Cochrane Corp.. Phila.. Pa 
Griscom-Russell Co., N. Y. 


Pump 
7. 


Hagan Corp., Pittsburgh 

Hopnes Mfg. Co., Springfield, Ohw 
Yarnall-Waring Co., Phila., Pa. 
Purifiers, Oil 

De Laval Separator Co., N. Y. 
Purifiers, Steam 


Andrews-Bradshaw Co., 
Pyrometers 

Bristol Co.. Waterbury 
Brown Instrument Co., 
Leeds & Northrup Co.. 


Pittsburgh 


Phila. 
Phila. 


Republic Flow Meters Co.. Chicago 
Taylor Instrument Co.'s. Rochester 
Recorders, Draft 


Republic Flow Meters Co.. Chicago 

Recorders, Pressure 

Crosby Steam Gage & Valve Co., 
Boston 

Taylor Instrument Co.’s. Rochester 

Recorders, Vacuum 

Crosby Steam Gage & Valve Co., 
Boston 


Refractory Placing Machines 


Botfield Refractories Co., Phila. 

Cement Gun Co., Allentown 

Quigley Furnace Specialties Co., 
Me 
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eee a ype Machinery 
gersoll-Rand Co., N. Y. 
gt Machine Co., Henry, Louisville 
Your (Pa.) Iee Machy. Co. 


Blower 
Brooks Co., 


Regulators, 
McClave- Scranton, Pa 


Regulators, Raeee, Draft and Fan 


Atlas Valve Co., ewark 
Hagan Corp., Pittsburgh 

Smoot Engr. Corp... N. Y. 
Watts Regulator Co., Lawrence. 
Regulators, Feed Water 

Atlas Valve Co., Newark 


Mason Regulator Co., 
Northern 
Watts 


Boston 
Equipment Co., Erie 
Regulator Co., Lawrence, 


Regulators, Gas 

Davis Regulator Co., . M., Chicag: 
Regulators, Motor Speed 
Cutler-Hammer Mfg. Co., Milwaukee 
Regulators, Pressure 

Brown Inst. Co., Phila. 
Chaplin-Fulton Mfz. Co., Pittsburg: 
Davis Regulator Co., G. M., Chicago 


Engineer Co., N. Y. 


Mason Regulator Co., Boston 
Northern Equipment Co., Erie 
Taylor Instrument Co.’s. Rochester 
Regulators, Pump 

Mason Regulator Co.. Boston 
Nerthern Equipment Co., Erie 


Watts Regulator Co., Lawrence 
Regulators, Temperature 
Brown Instrument Co., Phila, 
Rheostats 
Cutler-Hammer 


Mfg. Co., Milwaukee 


Rings, Weldless, Nickel 

American Mond Nickel Co., Pitts- 
burgh 

tods, Nickel 

American Mond Nickel Co., Pitts- 
burgh 


Rope Transmission 

American Steel & Wire Co., Chicago 

Hunt Co., C. W., West New 
Brighton, N. Y. 


Rubber Goods 


Quaker City Rubber Co... Wissino 
ming. Phila. 
Rust Preventives 


Dearborn 
Scale Removers 
Lagonda Mfg. Co., 
Liberty Mfg. Co 
Roto Co., Newark 


Chemical Co., Chicage 


Springfield, O 
Jeannette 


Screens, Shaking & My ag 
Robins Conve ying Belt Co. i 3 


Second-Hand Equipment 


(See Searchlight Section) 

Davis, J. F 

Gregory Electrie Co. 

litner & Sons Co., Henry 
irvis, TD 

Land. L. J 

National Power Mchy. Co. 

O’Brien Mchy. Co. 

Phoenix Utility Co. 

Power Plant Equipmen: Co. 
Randle Mchy. Co 

Ross Power Equipment Co. 

Sachsenmaier, Geo 

Stewart & Co., Paul 

Wickes Machinery Co. 

Sepsrators, Air, Ammonia, Oil, 


Steam 
Andrews-Bradshaw Co 
Cochrane Corp.. Phila. 
De Laval Separator Co., N. Vv 
Elliott Co., Jeannette 
Griseom-Russel!l Co 
Hagan Corp., Pitts Sina 


Pittsburgh 


Nicholson & Co., W. H., Wilkes 
Barre, Pa 

Wright-Anstin Co., Detroit 

Separators, Magnetic 

Cutler-Hammer Mfg. Co.. Milwaukee 

Separators, Receiver 

Cochrane Corn., Phila. 

Sheets, Nickel 

American Mond Nickel Co., Pitta- 
burgh 


Signal Systems 


Cutler-Hammer Mfg. Co., Milwanker 
Skimmers, Boiler 

Yarnall-Waring Co.. Phila, Pa. 
Sodium Aluminate 


Chicago (111.) Chemical Co. 
Speed Reducers 
De Lav: al Steam Turbine Co., Tren 


ton. J 
Phil: Mielphin (Pa.) Gear Worke 
Spray Nozzles 


‘See Cooling Plants and Ponds; 
Stacks, Brick, Radial Brick 
Ballard. Sprague & Co., N. Y¥. 
Custodis Chimney Constr. Co., 


ring Co., Pittsburgh 
Construction Co., St 


Alphons, N. Y 
Rust Engines 
Wiederholt 

Louis 
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Diesel power—the remedy in an overloaded 
or inefficient steam-driven pumping plant 


Hk White Plains plant of New York expansion pumping engine of two million 
Water Service Corporation (a subsidiary of gal. per day capacity, this engine to be 
the Federal Water Service Corporation) fur- located in a deep pit with direct suction 
nishes water to White Plains and Castle from a series of new wells. 
Heights at wholesale, serves a few local cus- ate : 
tomers at retail, and provides water for loco- he -siaglie de. under direction of L. A. 
motives in the North White Plains yards of Phillips, \ ice-] resident, rejected these 
ee Mew “ask Coral Ratieeed. plans as expensive and wasteful in opera- 
: tion and instead erected a new power 
Arrangements had been made by previous 


house with 300-b.hp. McIntosh & Seymour 
Diesel Engine direct-connected to a 250- 
7 kva. generator. By so doing, electric 
AN power could be taken to wells wherever 
located, and the well area could be devel- 
oped to its maximum water output. 


owners to install a new boiler and new triple- 


Two motor-driven deep-well centrifugal 
pumping units were installed, one in a new 
well, and the other in an old well that had 
not been used because the suction lift there 
was too great for the old steam equipment. 


The McIntosh & Seymour Diesel Engine 
now serves as the main power source and 
part of the old steam outfit has been kept 
for standby purposes. With this arrange- 
ment the old capacity has been doubled, 
and with additional wells which are now 
being drilled, even more water will be 
handled. 


The McIntosh & Seymour Diesel Engine 
is doing everything that could be expected 
and has proven entirely satisfactory. 


Judicious use of Diesel power to supplant 
or assist overloaded or inefhicient old 
steam units is in most instances a very de- 
sirable way to increase capacity and reduce 
unit producing costs. Tell us your condi- 
tions so our Engineers can submit facts 
and figures. 


Capacities 80 to 10,000 bp. in’ stationary 
types suitable for central station, municipal 
lighting, waterworks and industrial power, 


MelIntosh & Seymour Corporation 
Main Offices and Works: Auburn, N. Y. 


“a. 
rt 


New York City Jacksonville. Fla, Houston, Texas 
= 149 Broadway 412 Bisbee Bldg. 27038 Esperson Bldg 
co 0 . . rp? ° tC; sas C , M % S; Fr; cise 
300-B.hp. McIntosh & Seymour Diesel Engine at White Plains plant, wae ne icone ace. 815 Sheldon Bldg. 


N. Y. Water Service Corporation 


_ *ME INTOSH & SEYMOUR 
EL ENGINES 








Hammer Mfg. Co., Milwaukee 


Steel Plate Work 


Stokers, Chain and Traveling Grate 


‘ombustion Engineer- 
: 4 


Brooks Co., Scranton, 
gh 
Stokers, Hand Operated 


International Combustion 


MeClave-Brooks Co., 


CoKal Stoker Corp., Chi 


International Combustion Engineer- 
we Be 


McClave-Brooks Co., 


Strainers, Oil, Water 
Coen Co., San Francisco 
Griscom-Russell Co., 


Rtrainers, Pump Suction 


Foster Wheeler Corp., 


Union Tron Works, Erie 


Controlling, Indicat- 


Bailey Meter Co., 


Leeds & Northrup Co.. 


Transmission Machinery 
; Power Transmission Mach.) 


Return, Radiator, Steam, Vacuum 


This index is published as a convenience to the reader. 
responsibility for errors or omissions. 
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Cochrane Corp., Phila 
W. B., N 


Connor Co., 


Davis Regulator Co., G. M., Chicago 
Ellis Drier Co., Chicago 
Golden Anderson \ e Co., Special 


! 
ty Co Pittsburg! 
Jenkins Bros ». = 
Morehead Mfg. Co., Detroit 
Nason Mfg. Co., N. Y. 
Nicholson & Co., W. H., Wilkes- 
Barre 
Sareo Co., No., N. Y. 
Schutte & Koerting, Phila, 
Sterling Engr. & Mfg. Corp., Boston 
Templeton Mfg. Co., Boston 
Wright-Austin Co., Detroit 
Yarnall-Waring Co., Phila. 


Tube Cleaners, Boiler 

Chesterton Co A. W Boston 

Chicago Pneumatic Tool Co., N. Y. 

Lagonda Mfg. Co Springfield, Ohio 

Liberty Mfg. Co.. Jeannette 

Rosedale Fdry. & Mach. Co., Pitts 
burgh 

Roto Co., Newark 

fube Cleaners Condenser 

Lagonda Mfg. Co.. Springfield, Ohio 

Roto Co., Newark 

Tube Cutters 

Lagonda Mfg. Co., Springfield, Ohio 

Tubes, Boiler 

Boiler Tube Co. of America, Pitts- 
burgh 

Tyler Tube & Pipe Co., Washington. 
Pa 


Tubes, Boiler, Charcoal Tron 

Tyler Tube & Pipe Co.. Washington 

Tubes, Boiler, Lap Welded 

Tyler Tube & Pipe Co.. Washington 

Yubes, Condenser 

Foster Wheeler Corp., N. Y. 

Tubing 

Joiler Tube Co, of America, Pitts- 
burgh 

Tubing, Nickel 

American Mond Nickel Co., Pitts- 
burgh 

Turbines, Steam 

Allis-Chalmers Mfe. Co.. Milwaukee 

Coppus Engineering Corp., Worcester 

De Laval Steum Turbine’ Co., 
Trenton, N. J 

Elliott Co.. Jeannette, Pa. 

Moore Steam Turbine Corp., Wells 
ville, N. Y¥. 

Terry Steam Turbine Co.. Hartford 

Turbines, Water 

Allis-Chalmerg Mfg. Co.. Milwaukee 

Turbo Generators 

Elliott Co., Jeannette, Pa. 

Terry Steam Turbine Co., Hartford 

Unions and Union Fittings 

Dart Mfg. Co., E. M., Providence 

Jefferson Union Co., Lexington 

Walworth Co., Boston 

Valve Control, Electric 

Cutler-Hammer Mfg. Co., Milwaukee 

Liberty Electrie Corp.. Stamford 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Valve Disk 

Garlock Packing Co., Palmyra, N. Y 

Jenkins Bros... N. ¥ 

Valve Operator, Electric 

Cutler-Hammer Mfg. Co.. Milwaukee 


Liberty Eleetrie Corp... Stamford 
Valve Reseating Machine 
Leavitt Mach. Co., Orange, Mass 
Valves, Altitude 

Golden Anderson Valve Specialty 


Co Pittsburgh 
Valves. Automatic Air 
Sterling Enger. & Mf Corp... Boston 
Templeton Mfg. Co., Boston 
Valves, Automatic Cutoff 
Elliott Co Jeannett Pa 
Golden Anderson Valve Specialty 
Co., Pittsburgh 
Valves, Back Pressure 
Cochrane Corp Phila 
Davis Regulator Co., G. M., Chieago 
Jenkins Bros N. ¥ 
Valves Balanced 
Davis Regulator Co.,G. M Chicago 
Northern Equipment Co Eric 
Watts Regulator Co Lawrence 


Valves, Blowoff 


Crosby Steam Gage 


Merco-Nordstrom ; 


Yarnall-Waring Co., 


strom Valve Co 


Pittsburgh (Pa.) Piping & Equip. Co, 


Valves, Hydraulic 


Kennedy Valve Mfg. C 


Valves, Lubricated 











Vol.66, No.26 


Valves, Reducing 
avis Regulator Co., G. M., Chicagc 
Golden Anderson Valve Specialty 
Ce , Pittsburgh 
Mason Regulator Co., Boston 
Northern Equipment Co., Erie 


Valves, Regulating 

Atlas Valve Co., Newark 

Go!den-Anderson Valve Specialty 
Co., Pittsburg! 

Mason Regulator Co., Boston 

Nortovern Equipment Co., Erie 

Pittsburgh (Pa.) Valve Fadry. & 
Construction Co 


Valves, Relief 

Cochrane Corp., Phila. 

Golden-Anderson Valve Specialty 
Co., Pittsburgh 

Northern Equipment Co., Erie 

Pittsburgh (Pa.) Valve Fdry. & 
Construction Co. 

Valves, Safety 

Crosby Steam Gauge & Valve Co., 
Boston 

Golden-Anderson Valve Speciaity 
Co., Pittsburgh 

Jenkins Bros., N, Y. 

Lunkenheimer Co., Cincinnati 

Valves, Steel 

Lunkenhgimer Co., Cincinnati 

Valves, Stop 

Golden-Anderson Valve Specialty 
Co., Pittsburgh 

Valves, Stop Check 

Elliott Co., Jeannette, Pa. 


Valves, Superheated Steam 

Golden-Anderson Valve Specialty 
Co., Pittsburgh 

Pittsburgh (Pa.) Valve Fdry. & 
Construction Co. 

Schutte-Koerting Co., Phila. 

Vogt Machine Co., Henry, Louisville 


Valves, Two, Three and Four-Way 

Merco-Nordstrom Valve Co., San 
Francisco, Calif. 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 

Valves, Throttle 

Golden-Anderson Valve Specialty 
Co.. Pittsburgh, Pa. 

Schutte-Koerting Co., Phila. 

Valves, Vacuum 

Sarco Co y q 


Vises 
Curtis & Curtis Co., Bridgeport, 
Conn 


Toledo (Ohio) Pipe Threading Ma 
ehine Co, 

Waterbacks, High & Low Pressure 

MecClave-Brooks Co., Seranton 

Water, Columns 


Golden-Anderson Valve Specialty 
Co., Pittsburgh 
National Tube Co., Pittsburgh 


Yarnall-Waring Co., Philadelphia 
Water Columns. Alarm Typo 
Weright-Austin Co.. Detroit 
Yarnall-Waring Co., Philadelphia 
Water Purifying Apparatus 
Cochrane Corp., Phila. 

Graver Corp., East Chieago, Tnd. 
Griscom-Russell Co., N. Y. 

Hagan Corp., Pittsburgh 

Vater Softening Apparatus 
Chicago (Tll.) Chemical Co. 
Cochrane Corp.. Phila 

Graver Corp., East Chicago, Ind. 
Water Testing Equipment 

Chicago (Tlil.) Chemical Co. 
Griscom-Russell Co., N. Y. 

Water Treatment, Feed 

Dearborn Chemical Co., Chicago 
Water Wheels 

Altis-Chalmers Mfe. Co... Milwaukce 
Wire and Rods, Welding 

American Steel & Wire Co., Caicago 
Wire Cloth & Sereen, Nickel 
American Steel & Wire Co., Chicagu 
Wire Electric 

American Stee] & Wire Co., Chicazo 
Wrenches 

Greene, Tweed & Co., N.% 
Walworth Co., Boston 





Every care is taken to make it accurate, but Power assumes no 
e J 
For alphabetical index see last page 





“Opportunity” Advertising: 


Think “SEARCHLIGHT ’’ First! 
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ELECTRIC LIGHT AND: 











_ proved by the supreme test of | 
TIME and SERVICE 











No argument but the evidence Time reveals “ igen difference 
a between various kinds of pipe in use. 
Of wae; mot quick findings from | Pipe Failures in 10000 installations | Corrosive tests in a laboratory may indi- 
short time corrosion tests but the ach 0 “sete eile 
de of lane weactical wens RY | cate something but when they contradict 
records O Pp experience (Bs the plain facts of experience, obviously 
are the foundations of confidence oa they are of little value. 
Qo” . . - 
in Byers Pipe. 8 Byers Pipe is preferred and pone _ 
i Ziv i $” so much by the casual small buyer o 
The chart here given summarizes a g # rd 
considerable body of such experience. A 12. such materials as by important industria 
° e ° Ss j ° ; ° 
public service corporation made compar- "5 ‘ | and business corporations, employing 
. . . . i, advice Ti » nmemeney ms ; 
ative tables covering pipe failures of ce —— Fount HON ————— expert advice. Far the greater part of all 
wrought iron pipe and steel pipe in its Ne rsiors pipe sold, 1 a ae the speci- 
2 i i ’ “ventee ars pee ee eS | ication or counsel of sez 2d enginee 
— gas geo a an. @ ones oF Secular Golo Bilas pe ps he sel of seasone gineers 
e€ percentage of failures tor wroug . ae ‘ é -CUS. 
iron, throughout the entire period, re- Fe ee ee tes The fact is significant. Interpreted in 
mained uniformly low, whereas the fail- the 17-year period, and the rapidly plain words, it means that Byers Pipe is 
ures of steel pipe increased at analarming pipe after the 14th year. intelligently bought. Whoever buys it, 
rate after the fourteenth year. 


knowingly pays a premium for it as com- 


The observed difference of behavior is pared with cheaper materials everywhere 


due to known causes. At first, rust at- the ~~ obtainable; and he does this for the as- 
tacks all ferrous materials alike. Wrought Sp iral i surance it gives of longer life. 

iron, Cast iron, steel—they are all alike (Stripe Bulletins of useful information on 
subject to corrosion. In wrought iron, oli, ad enn 


Byers Pipe, with records of service, are 
available for the asking. Tell the nature 
of your pipe problem, and we will send 
literature most likely to be of interest. 


A. M. BYERS COMPANY 


Established 1864 Pittsburgh, Pa. 


NewYork Houston Los to Philadelphia 
eee wope c af and a . 
ae 7 i ae — ‘ oston ulsa St. Louis irmingham 

oa, an oa however, are less impor Cincinnati Rochester Kansas City 
tant than facts. Distributors in all Jobbing Centers 


af p PVR PIPE ; 


7 len x) GENUINE WROUGHT IRON 


te 


however, the native slag filaments stand 
as protective barriers. When the mass 
of iron begins to rust, more and more 
of these non-rusting silicate particles, 
coming to the surface, are opposed to 
the corrosive attack; and the destructive 
process is arrested. This is the peculiar 
virtue of wrought iron. 
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~ =" 








Buying Pt ) \\ I< ix Section V ol.66. No.26 

















| AL PHABETICAL INDEX TO Egonga INTS 


} 
A F : R 

karborn Chemical Co 4 Keystone Refractories Co... 50 
\bendroth & Root Mf; So. &6 % Laval Separator Co « Oe Init Refractories Co....... 49 


l 
I nn . y ar ~ ‘ 9 
\dvan Packing & Suppl) De Laval Sternm Turbine Co. 33 | Kingsford Fdry. & Mech Republic Flow Meters Co. 12-15 
ince ucKiIng ry > ly | ) 
I 
| 
































| 
ib 

. | Detrick Co.. M. H l ps dap tee nen! e 37 | Rhoads & Sons, J. E....... 70 

Co. Bese eS kan ite a a et er oa a atti : Riley Power EE squipme nt Coe:.. 56 
Air Preheater Corp. ...... 1 * FO Stoke 2 ; vite Riley Stoker Corp,.....« 6. 45 
Alberger Heater Co. ...... 4 yr One Power Specialty . Robins Conveying Belt Co... 69 
Aldrich Pump Co. ....... + ~OFP . : Rosedale Fdry. & Mch. Co. 47 

> ' , | Director of Kngineet 64-65 : . y 
Alfit Packing Co. ......... i Ticemaltsl Mfe. Co “ 1 | Roto Company -............. 40 
\llen-Sherman-Hoff Co. ... 2 UFADIA. HEtG : ae . Rust Engineering Co....... $8 
\llis-Chalmers Mfg. Co. .... 75 Ruths Accumulator Co...... 42 
American LEengineernig Co hi LBClOGOONTIMY oc ccciccccus 0 
Americ: in Hoist & Derrick | LiacledegStoker Co. .. ‘ oe 

( ie eck s0 aaa Reels a ae ve we K Ladd Water Tube Boiler Co. 3:8 
\merican Mond Nickel Co De | Lagonda Mfg. Co. ....... 42 | Ss 
\merican Pipe Bending Mach, — Kdee Moor Iron Co a7 Leavitt Mac chine Co ae 7 

Co. ... beeen eens o6 | Islliott Co 6, 7, 3rd Cover | ecourtenay Co. . “the oes 2 8 iveg. Comal Front Cover 
American P ‘ulverizer Co. ... 50 12] Drier Co 1s | Leeds & Northrup. G . y | Schutte Hig oye ee ee 
American Schae fer & Buden- KMngineer Co { Libbey Glass Mtg. Co. oS Sear | sorht ering age ee 

a ‘ : - | SFPCHIERC BeCClLion .cccse bb-bS 
berg Corp. w wial ee 6 ee see OF icverlasting Valve 6 Yes + Liberty Io léc trie Corp oe] (See alphal si : : 
American Steel & Wire Co... 54 | : Liberty Mf Co. : eZ | abd oe at retical index 
\ndrews-Bradshaw Co. 4 | bard Governor Co 24 és : listed below) ae 
Armstrong Machine Works. . 58 | enheimer Co. .. 23 | Seymour, James M......... po 
Selan, Gaia CSG: 5 x conscaceios 56 | SOE EMEC OO + 009005 os 
\uburn Stoker Corp. ...... 47 Kr smoot Ener. eens Dee ste. i 
sete EIS. COcaseawe oo 
: Spray Engineering Co...... d2 
Fivnn & Emrich ¢ 17 M Sprit ceili id Botler Co. ..cses 3S 
Ie" tel W1 a Tor 14 Squires Co., C. E. Ge eer on ae 
B ernie Packing C« ‘ McClave-Brooks Co. ...... 11 Sterling engine CO. .<<ee«on 34 
Mec V-Hill book Co. ...48, ¢ ) | Sterling IKng. & Mfg. Corp.. 58 
I & Wilcox Co...... 37 | McIntosh & Seymour Corp... 79 | Sullivan Machinery Co,.... 34 
| & W ileox Tube Co. 4 MeLeod & Henry Co. ...... oO | 
I 2 aa G | Magi b weetel Ce cscs ces 61 
Laker Co., R Pere pen ho Manistee Tron Works -... Be 
I rd, Sprague & Co...... 1S | Gardner-Denver Co. ....... 36 | Marion Mach. F T 
Bartley Crucible Co., Garlock Packing Co newe ae Ply CO. .seceesscsecccecs af 

JONGCHAN ..ccccce coecees 28 | Garratt-Callahan Co. ...... 3s | Mason Regulator Co. ...... 57 | Taylor Instrument Co.’s.... 59 
Benumont Co., R. H. ....--- 51] ins Combustion Co ... 34 | Merco-Nordstrom Valve Co.. 57 | ‘I npleton Mfg. Co. ....... DS 
Liddle, James G. ..... eeeee 59 | General Asbestos & Rubber | Alettler Co., Lee B. ..... 16 | Terry Steam Turbine Co... 34 
igelow-Liptak Corp. ...... 50 Ce ae ae 8 ea cuidate 70 | Midwest Piping & Supply Co, = roledo BP’ ipe Threading Ma- 
| Mh eectkwwenns e o2 General Refractories Co.... 48 Moore Steam Turbine Corp. 34 | Hine CO. isicce . a ee ae D6 
| ering Co. ..... 48 | Golden-Anaerson Valve | Morehead Mfg. Co. ..... oS | Tri-Lok C i NG vais oeaderou 61 
Bolier Tube Co. of America 42 Specialty Co. ..Second Cover | Troy Engine & Mac ‘h. "Co... od 
vottield Refractories Co. .. 50] Graver Corp. ............. 1 | Tyler Tube & Pipe Co...... 42 
bowser & Co., S. FL .. >| Green Fuel Economizer Co.. 4 
Sereews. OO ccuediacewe re Greene, Tweed & Co....... | N 
Brown ti trument © Fourth Cov | “ 

Lutfalo Forge Ca av teweeaa 4 Grinne ll Co, mr os me ere Nash Engineering Co. ...... re | U 
buffalo Steam Pump Co.... 54 | Griscom-Russell Co. <é¢ | Nason Mfze. Co. .......... 1s | 
Busch-Sulzer Bros. Diesel a National Valve & Mfg. C | Underwood Corp., H. B..... 37 
_fongine CO... eee eee eeees o4 Neemes Foundry, Ine. ...... 16} Union Iron Works ........ 37 
Be ts das Gs ceeewncces On | Nicholson & Co... W. H re aN U1 ed States (iraphite Co. 60 
| 1 Northern Equipment Co Uy. S. Refractories Corp..... 48 
| Nugent & Co., Wm. W. United Conveyor Corp...... 52 
H n Corp 
Cc } Hammel Oil Bur quip 
| ment ¢ 1\ 

isey-Hedges Co. ......-- 37 | Heine Boiler Co ” Vv 
Cement-tiun CoO. .«cese eee Hercule Ilo Wo 
Chaplin-Fulton Mtge > rh | ELomn ead \ ilve Mit Co : ; Vacuu Oil ¢ “ae . 20-21 
Chesterton Co., A. W......- 43 | Hoppes Mfg. Co............ 1 Vogt Machine Co., Henry... 34 
Chicago Chemical Co. .....- 73 | Howard Tron Wks......... ‘ | Vulean Soot Cleaner Co.... 42 
Chic o Pneumatie Tool Co. Hoyt Metal Co bi ste ieonta” 4; - 

Chicago Pump CoO. .cccccee OF | Hunt Co. C. W. oo... eeeee r } 

Claragwe Fan Co. ..<e cue BG | seugee Ca, Paul Boos ceiscs { 

(Clement mete. GA «eceses ee 44 | | es ! ( | WW 

Cochrane Corp eee eee ae | I ( { 

CoWkal Stoker Corp. eves OW | \ ( } Wal ce TN } . re Co. 27 

Cowen COMBGRT 56 skecesaee 46 | } | eer ( 1 \\ “tl ‘ 8 

Combustion Lingineering Corp | I & wel \\ i ( a7 

15 | }ivenberthy | tor \\ ; a 

neaut Pine 1 Co vi 1] St ( 71 P Pu > & \\} r ¢ Bs 1 = 

Connelly Boiler Co . Se 11) Ind . | ’ Cina | CC a r & I ms 

Connor Co., W a wate Gece ’ lr I R d ( 16 | d 1 yr < ( V1} } \Ny ( CH >> 

Consulting Engineering Co.. 4 International Combustoin En | burgh ¢ Co . \\ It Solan 

Coppus Engineernis yg! 2 14 gineering Cory a 14-15 | Pittsburgh Pipi & | 11] Wiederholdt Constr. Co ) 

Crosby Steam Gage « alve t ( Var ‘ 

Co - Pa tes . ‘ Pittsburgh \ ve, Foundry & | \\ t} a Zee 7 i \I ”" 
Curtis «& ‘urtis Co . (on ruct C ae er ( oy aan 6? 
‘ustodis Chimney Const Matt Tr Vor | yy "aa, Pet gy ry . 

stot Chin J i} es \ Cn | Wrisht-Aus m Ce. «. iS 
Cutler Hammer Mfg. Co. ... 72 } r | t | ( 

Cvelone Grate jar Co tt Teffes . | ( | 
Bi daniel Corp 1 | ¥ 
| \ ! Wat Co 8 ) 
D | Q \ Live \I ( rp ( 
iN 
Dampney C ‘ \ rik ‘ ( ( | r ¢ 
I) Mi or ! \ Xe ) & \ t 0) rt l , ( 7 
Day Rewula ( 4 MM IX ] Ind & I s 
Fourth Covet \ \ \I { 1 Co oO ) 
7 S|? FR =. x ~ 7 OT 7 
INDEX TO SEARCHLIGHT SECTION 
Akron Towel Supply Co. ... 66) Mississippi Valley Public Pr} nix Utility Coe. ..... ( S } er ] pment Co.. 68 
Wome OO fcccceuwece 66 Service Co 5 ate ee I itior Vacant and Ser sa = al £55 oP - 
Davis, J. FP. .......eeeeee+ 68 | National Power Machy. Co.. 67] Wanted Sexplee eee a etaisommmnptcragar ates: Dir . 
Gregory Electric Co . & io B rien Machy. C coves 68 | Power Piant Equim Co..... 68 | stewart & Co., Paul...... 6s 
Hitner’s Sons Co., Henry A.. 68 | Peck & Hills Furniture Co.. 67 | Randle Machinery Co. .... 68 | Wickes Mi hy. Co. 57-68 





